Searching PAJ 



Page 1 of 1 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2004-01 21 27 

(43)Date of publication of application : 15.01.2004 



(51)Int.CI. 



F25D 19/00 
F25B 1/00 
F25D 11/00 



(21 Application number : 2003-344079 
(22)Date of filing : 02.1 0.2003 



(71 Applicant : MITSUBISHI ELECTRIC CORP 

(72)Inventor : SUMIDA YOSHIHIRO 
HIRAKUNI SATORU 



(54) REFRIGERATOR USING INFLAMMABLE REFRIGERANT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve apparatus 
energy efficiency and enhance safety in case of 
refrigerant leakage in a refrigerating and air conditioning 
device using an inflammable refrigerant with a very small 
adverse effect to the earth environment. 
SOLUTION: In a refrigerating cycle comprised by 
sequentially connecting a compressor 1, a condenser 2, 
a throttling device 3 and an evaporator 4 by refrigerant 
piping using and communicating the inflammable 
refrigerant as a refrigerant, the throttling device is 
composed of a flow control valve capable of 
continuously regulating an opening of the throttling 
device, and a valve opening of the flow control valve is 
controlled by detecting a refrigerant state at a 
compressor inlet. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

A refrigerator comprising: 

A refrigerating cycle which connects a compressor, a condenser, an collimator, and an 
evaporator one by one by refrigerant piping, and circulates an inflammable refrigerant as a 
refrigerant. 

A heat recollection heat exchanger which cools said inflammable refrigerant which constituted 
said collimator from a flow control valve in which opening adjustment is possible, and came out 
of said condenser between an outlet side of said condenser, and an entrance side of said 
evaporator with an inhalation refrigerant of said compressor. 

[Claim 2] 

The refrigerator according to claim 1 providing said heat recollection heat exchanger between an 
outlet side of said condenser, and an entrance side of said liquid flow control valve. 
[Claim 3] 

The refrigerator according to claim 1 providing said heat recollection heat exchanger between an 
outlet side of said liquid flow control valve, and an entrance side of said evaporator. 
[Claim 4] 

The refrigerator comprising according to any one of claims 1 to 3: 

A detection means to detect a refrigerant state of a compressor inlet. 

A control means which controls a valve opening of a flow control valve based on said detected 
refrigerant state. 

[Claim 5] 

Make said detection means into an inhalation degree-of-superheat detection means of a 
compressor, and said control means, The refrigerator according to claim 4 enlarging an opening 
of a flow control valve at the time of a value with this bigger inhalation degree of superheat than 
a designed value, and controlling to make an opening of a flow control valve small at the time of 
a value whose inhalation degree of superheat is smaller than said designed value. 
[Claim 6] 

The refrigerator comprising according to any one of claims 1 to 3: 
A detection means to detect a refrigerant state of a compressor exit. 

A control means which controls a valve opening of a flow control valve based on said detected 
refrigerant state. 

[Claim 7] 

Make said detection means into a discharge temperature detection means of a compressor, and 
said control means, The refrigerator according to claim 6 enlarging an opening of a flow control 
valve at the time of a value with this bigger discharge temperature than a predetermined 
temperature, and controlling to make an opening of a flow control valve small at the time of a 
value whose discharge temperature is smaller than said predetermined temperature. 



http://www4.ipdlinpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_^ 3/10/2008 



JP,2004-012127,A [CLAIMS] 



Page 2 of 3 



[Claim 8] 

The refrigerator comprising according to any one of claims 1 to 3: 

A detection means to detect a refrigerant state of an evaporator exit. 

A control means which controls a valve opening of a flow control valve based on said detected 
refrigerant state. 

[Claim 9] 

Make said detection means into an outlet refrigerant degree-of-superheat detection means of an 
evaporator, and said control means, The refrigerator according to claim 8 enlarging an opening of 
a flow control valve at the time of a value with this bigger outlet refrigerant degree of superheat 
than a designed value, and controlling to make an opening of a flow control valve small at the 
time of a value whose outlet refrigerant degree of superheat is smaller than said designed value. 
[Claim 10] 

The refrigerator comprising according to any one of claims 1 to 3: 

A detection means to detect a refrigerant state of a flow control valve. 

A control means which controls a valve opening of a flow control valve based on said detected 
refrigerant state. 

[Claim 11] 

Make said detection means into a refrigerant supercooling degree detection means of a flow 
control valve, and said control means, The refrigerator according to claim 10 enlarging an opening 
of a flow control valve at the time of a value with this bigger refrigerant supercooling degree than 
a designed value, and controlling to make an opening of a flow control valve small at the time of 
a value whose refrigerant supercooling degree is smaller than said designed value. 
[Claim 12] 

The refrigerator according to any one of claims 1 to 3 provided with a control means controlled 
to make a valve opening of a flow control valve into full close at the time of a compressor stop. 
[Claim 13] ^^^^ 

The refrigerator comprising according to any one of claims 1 to 3: 

A leakage detection means to detect refrigerant disclosure from a refrigerating cycle. 

A control means controlled to make a valve opening of a flow control valve into full close when 

refrigerant disclosure is detected by said leakage detection means. 

[Claim 14] 

The refrigerator according to any one of claims 1 to 3 providing a capillary tube in the upper 
stream or the lower stream of a flow control valve. 
[Claim 15] 

The refrigerator according to any one of claims 1 to 3 providing a capillary tube in a flow control 
valve and parallel. 
[Claim 16] 

The refrigerator according to any one of claims 1 to 15 making a compressor into an inverter 
drive with variable number of rotations. 
[Claim 17] 

A refrigerator comprising: 

A refrigerating cycle which connects a compressor, a condenser, an collimator, and an 
evaporator one by one by refrigerant piping, and circulates an inflammable refrigerant as a 
refrigerant. 

A heat recollection heat exchanger which cools said inflammable refrigerant which made said 
compressor an inverter drive with variable number of rotations, and came out of said condenser 
between an outlet side of said condenser, and an entrance side of said evaporator with an 
inhalation refrigerant of said compressor. 

[Claim 18] 

The refrigerator comprising according to claim 17: 
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A load detecting means which detects load of a refrigerator. 

A control means which controls number of rotations of a compressor according to load detected 
by said load detecting means. 

[Claim 19] 

The refrigerator comprising according to claim 17: 

A warehouse outside temperature degree detection means to detect the degree of warehouse 
outside temperature of a refrigerator. 

A control means which controls number of rotations of a compressor according to the degree of 
warehouse outside temperature detected by said warehouse outside temperature degree 
detection means. 

[Claim 20] 

The refrigerator comprising according to claim 17: 

A temperature-inside detection means to detect temperature inside of a refrigerator. 

A control means which controls number of rotations of a compressor according to temperature 

inside detected by said temperature-inside detection means. 

[Claim 21] 

A refrigerator comprising: 

A refrigerating cycle which connects a compressor, a condenser, an collimator, and an 
evaporator one by one by refrigerant piping, and circulates an inflammable refrigerant as a 
refrigerant. 

A heat recollection heat exchanger which coois said inflammable refrigerant which said 
compressor was made into an inverter drive with variable number of rotations, and constituted 
said collimator from a flow control valve in which opening adjustment is possible, and came out 
of said condenser between an outlet side of said condenser, and an entrance side of said 
evaporator with an inhalation refrigerant of said compressor. 

[Claim 22] 

The refrigerator comprising according to claim 21: 

A revolution-rate-detection means to detect number of rotations of a compressor. 

A control means which controls a valve opening of a flow control valve according to compressor 

number of rotations detected by said revolution-rate-detection means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the refrigerator using the refrigerant which does not have an adverse 
effect on earth environment, such as ozone layer depletion and global warming. 
[Background of the Invention] 
[0002] 

Now, the refrigerant of a chlorofluocarbon system is used for the refrigerant of the freezing 
refrigerator. When emitted to the atmosphere also in a chlorofluocarbon system refrigerant, in 
order that a CFC system and a HCFC system refrigerant may destroy an ozone layer, the shift 
to a HFC system chlorofluocarbon refrigerant is advanced. In the home freezing refrigerator, 
R134a which is a HFC system refrigerant is used widely. 
[0003] 

Drawing 10 is a figure showing the refrigerant circuit composition of a domestic refrigerator, and 
the capillary tube a condenser and whose 3 1 is collimators as for a compressor and 2, and 4 are 
evaporators in a figure. The capillary tube 3 and the suction piping of the compressor 1 are 
soldered, and constitute the heat recollection heat exchanger 10. Furthermore, the header 11 in 
which the surplus refrigerant by which it is generated at the time of a change of load, etc. is 
accumulated is formed in outlet side piping of the evaporator 4. 40 is a fan for heat dissipation, 
and during compressor 1 operation, it also operates the fan 40 for heat dissipation, and during 
the compressor 1 stop, it is controlled so that the fan 40 for heat dissipation also stops. 
[0004] 

Next, operation of the home freezing refrigerator using this conventional chlorofluocarbon 
system refrigerant is explained using the pressure-enthalpy diagram shown in d rawin g 1 1 . It flows 
into (the A point in a figure), and the condenser 2, and is cooled by the open air etc., and the 
refrigerant vapor of the high temperature high pressure which came out of the compressor 1 is 
condensed to a gas-liquid two phase state (B point in a figure). The gas-liquid two-phase 
refrigerant which came out of the condenser 2 flows into the capillary tube 3, is decompressed, 
and turns into a low-pressure gas-liquid two-phase refrigerant. Since the capillary tube 3 
constitutes the suction piping and the heat recollection heat exchanger 10 of the compressor 1, 
the refrigerant which passes along the capillary tube 3 is cooled by the suction piping of the 
compressor 1 (C point in a figure). This low-pressure gas-liquid two-phase refrigerant flows into 
the evaporator 4, cools the inside of a refrigerator warehouse, will be in a low-pressure 
saturated vapor state, and will flow out the evaporator 4 (D point in a figure). This low-pressure 
vapor refrigerant flows into the heat recollection heat exchanger 10 through the header 1 1, is 
heated with the refrigerant which passes along the capillary tube 3, serves as low-pressure 
overheated steam, and is again inhaled by the compressor 1 (E point in a figure). 
[0005] 

However, this HFC system refrigerant is a substance which promotes global warming, when air 
discharge is carried out. 

Using natural refrigerants which do not worsen earth environment, such as a hydrocarbon 
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refrigerant and ammonia, as a refrigerant of a refrigerator is examined. 

As a refrigerator using this inflammable refrigerant, there are some which were shown, for 
example in JP,8~1 78481 ,A. Although influence on global warming is dramatically small as a 
refrigerant of this freezing refrigerator, hydrocarbon system refrigerants in which an 
inflammability is shown, such as propane and butane, are used. The inflammable refrigerant 
detection sensor is installed near the refrigerant piping terminal area of this freezing refrigerator. 

[0006] 

From the piping connection of the refrigerating cycle, etc., when an inflammable refrigerant is 
revealed, an inflammable refrigerant detection sensor detects this and it is controlled to transmit 
a stop signal to the compressor 1. 

It is controlled not to lead to explosion, even if an inflammable refrigerant should be revealed. 

[Patent documents 1] JP.8-1 78481,A 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0007] 

In the above conventional refrigerators, in order to control global warming, the very small 
hydrocarbon system refrigerant of influence on global warming is used as a refrigerant of a 
refrigerator. However, in order to control global warming, it is important not only a refrigerant's 
own global warming but to control the global warming by the power use of a refrigerator. That is, 
it also becomes an important technical problem to raise the energy efficiency of a refrigerator. 
[0008] 

Even if a domestic refrigerator changes [ the load of refrigerators, such as outdoor-air- 
temperature change, ], in order that temperature inside may be controlled uniformly, the 
compressor is performing intermittent operation and it becomes important for the improvement 
in energy efficiency of a refrigerator to make small the energy loss by this compressor 
intermittent operation. 
[0009] 

In order to improve the safety at the time of inflammable refrigerant use furthermore, it is 
important to prevent the blockade by preventing the liquid back to a compressor, or controlling 
compressor discharge temperature properly, and raising the reliability of a compressor, or getting 
a foreign matter etc. blocked in a converging section, and to raise the reliability of a refrigerating 
cycle. That is, it is necessary to prevent beforehand the ignition accident by disclosure of the 
inflammable refrigerant by the time of the parts replacement in the commercial scene of the 
refrigerator using an inflammable refrigerant, etc., and to raise the safety of a refrigerator further. 
When reduce the refrigerant amount with which a refrigerator is furthermore filled up, the 
refrigerant disclosure from apparatus is controlled or an emergency refrigerant disclosure arises, 
it is important to diffuse a refrigerant at an early stage so that it may not become inflammable 
concentration. 
[0010] 

This invention was made in order to solve the above problems, in the refrigerator using the very 
small inflammable refrigerant of the adverse effect to earth environment, it raises the energy 
efficiency of apparatus, and relates to the refrigerator which moreover improved safety and 
reliability. 

[Means for Solving the Problem] 
[0011] 

A refrigerator concerning this invention connects a compressor, a condenser, an collimator, and 
an evaporator one by one by refrigerant piping, is provided with a refrigerating cycle which 
circulates an inflammable refrigerant as a refrigerant, and constitutes said collimator from a flow 
control valve in which opening adjustment is possible. 
[0012] 

It has a detection means to detect a refrigerant state of a compressor inlet, and a control means 
which controls a valve opening of a flow control valve based on said detected refrigerant state. 
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[0013] 

Said detection means is made into an inhalation degree-of-superheat detection means of a 
compressor, an opening of a flow control valve is enlarged at the time of a value in which this 
inhalation degree of superheat of said control means is bigger than a designed value, and it 
controls to make an opening of a flow control valve small at the time of a value whose inhalation 
degree of superheat is smaller than said designed value. 
[0014] 

It has a detection means to detect a refrigerant state of a compressor exit, and a control means 
which controls a valve opening of a flow control valve based on said detected refrigerant state. 
[0015] 

Said detection means is made into a discharge temperature detection means of a compressor, an 
opening of a flow control valve is enlarged at the time of a bigger value than a temperature 
predetermined [ control means / said ] in this discharge temperature, and it controls to make an 
opening of a flow control valve small at the time of a value whose discharge temperature is 
smaller than said predetermined temperature. 
[0016] 

It has a detection means to detect a refrigerant state of an evaporator exit, and a control means 
which controls a valve opening of a flow control valve based on said detected refrigerant state. 
[0017] 

Make said detection means into an outlet refrigerant degree-of-superheat detection means of an 
evaporator, and said control means, An opening of a flow control valve is enlarged at the time of 
a value with this bigger outlet refrigerant degree of superheat than a designed value, and it 
controls to make an opening of a flow control valve small at the time of a value whose outlet 
refrigerant degree of superheat is smaller than said designed value. 
[0018] 

It has a detection means to detect a refrigerant state of a flow control valve, and a control 
means which controls a valve opening of a flow control valve based on said detected refrigerant 
state. 
[0019] 

Make said detection means into a refrigerant supercooling degree detection means of a flow 
control valve, and said control means, An opening of a flow control valve is enlarged at the time 
of a value with this bigger refrigerant supercooling degree than a designed value, and it controls 
to make an opening of a flow control valve small at the time of a value whose refrigerant 
supercooling degree is smaller than said designed value. 
[0020] 

It has a control means controlled to make a valve opening of a flow control valve into full close 

at the time of a compressor stop. 

[0021] 

It has a leakage detection means to detect refrigerant disclosure from a refrigerating cycle, and 
a control means controlled to make a valve opening of a flow control valve into full close when 
refrigerant disclosure is detected by said leakage detection means. 
[0022] 

A capillary tube is provided in the upper stream or the lower stream of a flow control valve. 
[0023] 

A capillary tube is provided in a flow control valve and parallel. 
[0024] 

Let a compressor be an inverter drive with variable number of rotations. 
[0025] 

A compressor, a condenser, an collimator, and an evaporator are connected one by one by 
refrigerant piping, and it has a refrigerating cycle which circulates an inflammable refrigerant as a 
refrigerant, and let said compressor be an inverter drive with variable number of rotations. 
[0026] 

It has a load detecting means which detects load of a refrigerator, and a control means which 
controls number of rotations of a compressor according to load detected by said load detecting 
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means. 
[0027] 

It has a warehouse outside temperature degree detection means to detect the degree of 
warehouse outside temperature of a refrigerator, and a control means which controls number of 
rotations of a compressor according to the degree of warehouse outside temperature detected 
by said warehouse outside temperature degree detection means. 
[0028] 

It has a temperature-inside detection means to detect temperature inside of a refrigerator, and a 
control means which controls number of rotations of a compressor according to temperature 
inside detected by said temperature-inside detection means. 
[0029] 

Connect a compressor, a condenser, an collimator, and an evaporator one by one by refrigerant 
piping, have a refrigerating cycle which circulates an inflammable refrigerant as a refrigerant, and 
said compressor is made into an inverter drive with variable number of rotations, and said 
collimator consists of flow control valves in which opening adjustment is possible. 
[0030] 

It has a revolution-rate-detection means to detect number of rotations of a compressor, and a 
control means which controls a valve opening of a flow control valve according to compressor 
number of rotations detected by said revolution-rate-detection means. 
[0031] 

A compressor, a condenser, an collimator, and an evaporator are connected one by one by 
refrigerant piping, it has a refrigerating cycle which circulates an inflammable refrigerant as a 
refrigerant, and a fan for heat dissipation, and intensity of refrigerant piping near [ said / for heat 
dissipation ] the fan is made weaker than the other refrigerant piping intensity. 
[0032] 

A fan for heat dissipation is operated during a compressor stop. 

[Effect of the Invention] 

[0033] 

According to this invention, as explained above A compressor, a condenser, an collimator, Since 
an evaporator is connected one by one by refrigerant piping, it has a refrigerating cycle which 
circulates an inflammable refrigerant as a refrigerant and said collimator is constituted from a 
flow control valve in which opening adjustment is possible, the refrigerator in which energy 
efficiency is high and the reliability of a compressor is moreover high can be provided. 
[0034] 

Since it had a detection means to detect the refrigerant state of a compressor inlet, and the 
control means which controls the valve opening of a flow control valve based on said detected 
refrigerant state, the inflow of the liquid cooling intermediation to a compressor can be 
prevented certainly, and improvement in reliability of a compressor and improvement in reliability 
of a refrigerator can be aimed at. The refrigerator which has few refrigerant fill rations and where 
energy efficiency is still higher can be provided. 
[0035] 

Make said detection means into the inhalation degree-of-superheat detection means of a 
compressor, and said control means, The opening of a flow control valve is enlarged at the time 
of a value with this bigger inhalation degree of superheat than a designed value, and since it 
controls to make the opening of a flow control valve small at the time of the value whose 
inhalation degree of superheat is smaller than said designed value, the inhalation refrigerant 
degree of superheat of a compressor is appropriately maintainable. 
[0036] 

Since it had a detection means to detect the refrigerant state of a compressor exit, and the 
control means which controls the valve opening of a flow control valve based on said detected 
refrigerant state, degradation of refrigerating machine oil and the reliability deterioration of the 
compressor due to a viscosity down can be prevented. Furthermore piping **** by sludge can be 
prevented, and the refrigerator where energy efficiency is high can be obtained. 
[0037] 
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Make said detection means into the discharge temperature detection means of a compressor, 
and said control means, The opening of a flow control valve is enlarged at the time of a value 
with this bigger discharge temperature than a predetermined temperature, and since it controls 
to make the opening of a flow control valve small at the time of the value whose discharge 
temperature is smaller than said predetermined temperature, the discharged refrigerant 
temperature of a compressor is appropriately maintainable. 
[0038] 

Since it had a detection means to detect the refrigerant state of an evaporator exit, and the 
control means which controls the valve opening of a flow control valve based on said detected 
refrigerant state, Unevaporated liquid cooling intermediation can flow out of an evaporator, or 
decline in the heat exchanging efficiency of an evaporator can be prevented, and the refrigerator 
where energy efficiency is high can be realized. 
[0039] 

Make said detection means into the outlet refrigerant degree-of-superheat detection means of 
an evaporator, and said control means, The opening of a flow control valve is enlarged at the 
time of a value with this bigger outlet refrigerant degree of superheat than a designed value, and 
since it controls to make the opening of a flow control valve small at the time of the value whose 
outlet refrigerant degree of superheat is smaller than said designed value, the degree of 
superheat of the outlet refrigerant of an evaporator is appropriately maintainable. 
[0040] 

Since it had a detection means to detect the refrigerant state of a flow control valve, and the 
control means which controls the valve opening of a flow control valve based on said detected 
refrigerant state, there is no change of a refrigerant flow rate, energy efficiency is high and a 
refrigerator without generating of a refrigerant flow sound can be provided. 
[0041] 

Make said detection means into the refrigerant supercooling degree detection means of a flow 
control valve, and said control means, The opening of a flow control valve is enlarged at the time 
of a value with this bigger refrigerant supercooling degree than a designed value, and since it 
controls to make the opening of a flow control valve small at the time of the value whose 
refrigerant supercooling degree is smaller than said designed value, the supercooling degree of 
the entrance refrigerant of a flow control valve is appropriately maintainable. 
[0042] 

Since it controls to make the valve opening of a flow control valve into full close at the time of a 
compressor stop, the energy loss at the time of compressor intermittent operation is reduced, 
and the refrigerator where energy efficiency is high can be realized. 
[0043] 

Since it controls to make the valve opening of a flow control valve into full close when the 
refrigerant disclosure from a refrigerating cycle is detected, a refrigerant leak rate can be 
reduced and the refrigerator where safety is high can be obtained. 
[0044] 

Since a capillary tube is provided in the upper stream or the lower stream of a flow control valve, 
**** of the flow control valve by sludge can be prevented, and a reliable refrigerator can be 
provided. 
[0045] 

Since a capillary tube is provided in a flow control valve and parallel, a small cheap flow control 
valve can be used, moreover **** of the flow control valve by sludge can be prevented, and a 
reliable refrigerator can be provided. 
[0046] 

Since a compressor is made into an inverter drive with variable number of rotations, the cycle 
conditions at the time of compressor number-of-rotations change can be controlled the optimal, 
and the refrigerator where energy efficiency is high can be provided. 
[0047] 

Since a compressor, a condenser, an collimator, and an evaporator are connected one by one by 
refrigerant piping, it has a refrigerating cycle which circulates an inflammable refrigerant as a 
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refrigerant and a compressor is made into an inverter drive with variable number of rotations, the 

refrigerator where energy efficiency is high can be provided. 

[0048] 

Since the load of a refrigerator is detected and the number of rotations of a compressor is 
controlled according to this load, even if the load of a refrigerator changes, a refrigerator can be 
operated in the state where energy efficiency is always high. 
[0049] 

Since the degree of warehouse outside temperature of a refrigerator is detected and the number 
of rotations of a compressor is controlled according to this degree of warehouse outside 
temperature, even if the degree of warehouse outside temperature changes, a refrigerator can be 
operated in the state where energy efficiency is always high. 
[0050] 

Since the temperature inside of a refrigerator is detected and the number of rotations of a 
compressor is controlled according to this temperature inside, even if temperature inside 
changes, a refrigerator can be operated in the state where energy efficiency is always high. 
[0051] 

Connect a compressor, a condenser, an collimator, and an evaporator one by one by refrigerant 
piping, have a refrigerating cycle which circulates an inflammable refrigerant as a refrigerant, and 
make a compressor into an inverter drive with variable number of rotations, and. Since an 
collimator is constituted from a flow control valve in which opening adjustment is continuously 
possible, the input of a compressor can be reduced according to load and the cycle conditions at 
the time of compressor number-of-rotations change can moreover be controlled the optimal, the 
refrigerator in which energy efficiency is high and it is reliable can be provided. 
[0052] 

Since the number of rotations of a compressor is detected and the valve opening of a flow 
control valve is controlled according to this compressor number of rotations, the refrigerator in 
which it is cheap, and is reliable and energy efficiency is moreover high can be obtained. 
[0053] 

The refrigerating cycle which connects a compressor, a condenser, an collimator, and an 
evaporator one by one by refrigerant piping, and circulates an inflammable refrigerant as a 
refrigerant, Since it has a fan for heat dissipation and intensity of the refrigerant piping near [ for 
heat dissipation ] the fan is made weaker than the other refrigerant piping intensity, the safety at 
the time of refrigerant disclosure can be raised substantially. 
[0054] 

Since the fan for heat dissipation is operated during a compressor stop, safety can be 
substantially raised also to the refrigerant disclosure at the time of a compressor stop. 
[Best Mode of Carrying Out the Invention] 
[0055] 

Embodiment 1. 

D rawing 1 is a refrigerant circuit figure of the home freezing refrigerator in which an example of 
this embodiment of the invention is shown, and identical codes show the same portion as a 
device conventionally. In a figure, 4 which a condenser and 3 are electric type expansion valves 
which are flow control valves, and 1 drives a compressor and 2 with a stepping motor, and can 
adjust the opening with the electrical signal from the outside arbitrarily is an evaporator. As a 
refrigerant of this freezing refrigerator, although an inflammability is shown, the adverse effect to 
global warming uses the very small hydrocarbon system refrigerant R600a (isobutane). 
[0056] 

Piping of the upper stream of the electric type expansion valve 3 and the suction piping of the 
compressor 1 are soldered, and constitute the heat recollection heat exchanger 10a. 
Furthermore, piping of the lower stream of the electric type expansion valve 3 and the suction 
piping of the compressor 1 are soldered, and constitute the heat recollection heat exchanger 
10b. 20 is a controller of the electric type expansion valve 3, and the signal from the thermo 
sensitive register 21 which detects the inlet temperature of the evaporator 4, and the thermo 
sensitive register 22 which detects the intake air temperature of the compressor 1 is inputted, 
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and it outputs an opening command to the electric type expansion valve 3 based on these 

signals. 

[0057] 

Next, operation is explained. The home freezing refrigerator is controlling the temperature in a 
refrigerator warehouse by intermittent operation of a compressor uniformly fundamentally. So, 
the operation which a compressor is operating is explained first here. It flows into the condenser 
2, and is cooled by the open air etc., and the refrigerant vapor of high temperature high pressure 
with which it came out of the compressor 1 at the time of compressor operation is condensed to 
a gas-liquid two phase state. It is cooled with the inhalation refrigerant of the compressor 1 by 
the heat recollection heat exchanger 10a, and it flows into the electric type expansion valve 3, is 
decompressed, and is further cooled by the heat recollection heat exchanger 10b, and the gas- 
liquid two-phase refrigerant which came out of the condenser 2 turns into a low-pressure gas- 
liquid two-phase refrigerant. This low-pressure gas-liquid two-phase refrigerant flows into the 
evaporator 4, cools the inside of a refrigerator warehouse, and flows out the evaporator 4. This 
vapor refrigerant of the low pressure which flowed out flows into the heat recollection heat 
exchangers 10b and 10a, is heated with the refrigerant of the lower stream of an electric type 
expansion valve, and the upper stream, serves as low-pressure overheated steam, and is again 
inhaled by the compressor 1. On the other hand, the electric type expansion valve 3 is changed 
into the full-close state during the compressor stop. For this reason, the refrigerant which exists 
in the high-tension side of cycles, such as inside of the condenser 2, does not move to the low- 
tension side of the cycles in the evaporator 4 etc., but holds the refrigerant distribution under 
compressor operation. 
[0058] 

Next, operation of the controller 20 under compressor operation is explained. The inlet 
refrigerant temperatures T1 of the evaporator 4 detected from the thermo sensitive register 21 
and the inhalation refrigerant temperature T2 of the compressor 1 detected from the thermo 
sensitive register 22 are inputted into the controller 20, and the degree of superheat of the 
inhalation refrigerant of the compressor 1 is calculated by this two temperature-gradients T2- 
T1 . And an opening command is outputted to the electric type expansion valve 3 so that this 
degree-of-superheat T2-T1 may become the proper designed value defined beforehand, for 
example, 50 **. At namely, the time of a value with a bigger compressor inhalation degree of 
superheat detected with the thermo sensitive registers 21 and 22 than a designed value. An 
opening command is outputted so that the opening of the electric type expansion valve 3 may be 
made larger than the present, and at the time of the value whose compressor inhalation degree 
of superheat conversely detected with the thermo sensitive registers 21 and 22 is smaller than a 
designed value, an opening command is outputted so that the opening of the electric type 
expansion valve 3 may be made smaller than the present. 
[0059] 

Since the capillary tube which is a fixed diaphragm was used with the collimator in the 
conventional refrigerator, depending on the service condition of a refrigerator. A compressor 
inhalation refrigerant degree of superheat always could not control to an optimum value at the 
time of compressor start, etc., but liquid cooling intermediation flowed into the compressor, and 
the technical problem to which the reliability of a compressor falls due to liquid compression, the 
viscosity down of the lubricating oil in a compressor, etc. occurred. However, in this embodiment, 
in the domestic refrigerator which is controlling the temperature in a warehouse by intermittent 
operation of a compressor uniformly, since it is controlling by the electric type expansion valve 3 
so that the inhalation refrigerant state of the compressor 1 always serves as an optimum value 
also including the time of compressor start, The inflow of the liquid cooling intermediation to a 
compressor can be prevented certainly, and the improvement in reliability of a compressor, i.e., 
the improvement in reliability of a refrigerator, can be aimed at. Since the refrigerant state of an 
evaporator exit is maintainable in the high saturated vapor state of a heat-conducting 
characteristic, the heat exchange characteristic of an evaporator can also be controlled in the 
always good state, and can raise the energy efficiency of a refrigerator. Since unnecessary liquid 
cooling intermediation is reducible, the refrigerant fill ration in a cycle can be reduced and danger 
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at the time of an emergency refrigerant disclosure can be made small. 
[0060] 

When refrigerator temperature inside reaches a proper temperature and the compressor 1 has 
stopped, the electronic formula expansion valve 3 is made into full close, and the controller is 
controlling by this embodiment to prevent refrigerant movement to the low-tension side from the 
high-tension side of a cycle. In the home freezing refrigerator which is controlling the inside of a 
refrigerator warehouse by intermittent operation of a compressor to a fixed temperature, if a 
refrigerant moves to depression from a high pressure part at the time of a compressor stop, the 
energy efficiency of a refrigerator will fall. This is to warm an evaporator, or for the refrigerant 
amount of a high pressure part to decrease, to be in a refrigerant insufficient state by refrigerant 
movement at the time of a compressor stop, at the time of a compressor reboot, and for 
inefficient operational status to continue for a while. 
[0061] 

The flow by which a hydrocarbon system refrigerant passes along the big portion of flow 
resistance, such as a nozzle (a part for for example, the narrow part in the electronic formula 
expansion valve 3 of d raw ing 1), compared with a chlorofluocarbon system refrigerant shows the 
increasing tendency. Therefore, although the flow resistance of a capillary tube or the 
compressor 1 had controlled refrigerant movement of a high pressure part and depression in the 
refrigerator using the conventional chlorofluocarbon system refrigerant, In the case where a 
hydrocarbon system refrigerant is used, the flow resistance of a capillary tube or a compressor 
is not enough, and the refrigerant movement magnitude of depression increases from a high 
pressure part rather than a chlorofluocarbon system refrigerant. 
[0062] 

The volumetric flow rate G of the gas which passes along a nozzle 
G=v*F*{2/(kappa+1 )} t"«/(kappa-1)} 
*[*{kappa/(kappa+1)} * (P/v)] 0 5 ... (formula 1) 

It comes out and asks. As for a nozzle cross-section area and kappa, high voltage and v of the 
ratio of specific beat and P are [ F ] specific volume bulk here. The move refrigerant flow rate of 
depression is calculated using this formula from the high pressure part of the hydrocarbon 
system refrigerant R600a and the chlorofluocarbon system refrigerant R134a. When the 
condensation temperature immediately after a compressor stop of a refrigerator shall be 30 ** 
and evaporating temperature is made into -30 **, the property value of R600a is kappa= 1. 138, 
p=404kPa, v= 0. It is 09561 -m3/kg and the property value of R134a is kappa= 1. 198, P=770kPa, 
v= 0. It is set to 02667-m3/kg. If these property values are substituted for an upper type and 
the move refrigerant flow rate in the same nozzle cross-section area of R600a and R134a is 
calculated, 
G600a/G134a=1. 22 

It becomes. That is, the move refrigerant flow rate from the high pressure part of R600a to 
depression becomes large 22% rather than R134a, and the energy efficiency of the refrigerator 
using R600a falls rather than R134a at this rate. 
[0063] 

So, in order to prevent and carry out refrigerant movement to depression from the high pressure 
part at the time of a compressor stop of the refrigerator which used this R600a, the electronic 
formula expansion valve 3 is controlled by this embodiment to full close at the time of a 
compressor stop. As a result, the decline in the energy efficiency of the refrigerator by 
refrigerant movement to depression from the high pressure part at the time of a compressor 
stop is prevented, and can provide the freezing refrigerator using an inflammable refrigerant with 
high energy efficiency. Although this embodiment showed the example which controls an electric 
type expansion valve to full close at the time of a compressor stop, Even if refrigerant disclosure 
should occur when a refrigerant leak detector was formed in the inside of a refrigerator, and 
refrigerant disclosure was detected and being controlled to make an electronic formula 
expansion valve into full close, a refrigerant leak rate can be lessened and the safety of a 
refrigerator can be improved further. 
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[0064] 

Although this embodiment explained the example using the electronic formula expansion valve 
which can adjust an opening with an electrical signal arbitrarily as an collimator, the temperature 
type expansion valve which does not restrict to this and adjusts an opening mechanically may be 
sufficient. Although the example which controls the degree of superheat of a compressor 
inhalation refrigerant to an optimum value was shown, the intake air temperature of a 
compressor itself may be controlled by this embodiment to an optimum value, for example, 30 **. 

[0065] 

In this embodiment, piping of the upper stream of the electric type expansion valve 3 and the 
lower stream and the suction piping of the compressor 1 constitute the heat recollection heat 
exchangers 10a and 10b, the enthalpy of the refrigerant from an evaporator exit to compressor 
inhalation is collected, and the energy efficiency of a cycle is raised. Although the example which 
constituted the heat recollection heat exchanger from this embodiment by piping of the upper 
stream of the electric type expansion valve 3 and the lower stream and the suction piping of the 
compressor 1 was shown, it does not restrict to this, and the same effect is demonstrated even 
if it constitutes a heat recollection heat exchanger only from upper piping and compressor 
suction piping of the electric type expansion valve 3. A heat recollection heat exchanger may 
consist of only downstream piping and compressor suction piping of the electric type expansion 
valve 3. 
[0066] 

Although the case where the hydrocarbon refrigerant isobutane (R600a) which has an 
inflammability was used as a refrigerant in this embodiment was explained, it does not restrict to 
this, They may be natural refrigerants, such as hydrocarbon refrigerants, such as butane (R600) 
and propane (R290), and ammonia, or these mixed refrigerants. R32, R152a, etc. may be a small 
HFC system chlorofluocarbon refrigerant of a global warming potential, or its mixed refrigerant. 
[0067] 

In this embodiment, although not clearly shown in particular about refrigerating machine oil, it 
may be synthetic oil, such as mineral oil, alkylbenzene and ester oil, ether oil, and a PAG oil. 
[0068] 

Although the example of the home freezing refrigerator which used the inflammable refrigerant 
showed in this embodiment, it does not restrict to this, and the same effect is demonstrated 
even if it is a business-use freezing refrigerator, a freezer for vending machines or a 
dehumidifier, a home air conditioning machine, and a business-use air conditioning machine. 
[0069] 

Embodiment 2. 

Drawing 2 is other examples of this embodiment of the invention a refrigerant circuit figure of 
the shown home freezing refrigerator, and for the controller 20 of the electric type expansion 
valve 3. The signal from the thermo sensitive register 23 which detects the discharge 
temperature of the compressor 1 is inputted, and based on these signals, it is constituted so 
that the opening of the electric type expansion valve 3 may be controlled according to the 
discharge temperature of the compressor 1 . As a refrigerant of this freezing refrigerator, 
although an inflammability is shown, the adverse effect to global warming uses the very small 
hydrocarbon system refrigerant R600a (isobutane). Identical codes are given to the same 
component parts as what was shown in drawing 1 , and the overlapping explanation is omitted. 
[0070] 

The discharge temperature of the compressor 1 under compressor operation is detected, and 
the opening of the electronic formula expansion valve 3 is controlled by this embodiment so that 
this discharge temperature becomes an optimum value, for example, 90 **. At namely, the time 
of a value with bigger compressor discharge temperature detected with the thermo sensitive 
register 23 than 90 **. An opening command is outputted so that the opening of the electric 
type expansion valve 3 may be made larger than the present, and at the time of the value whose 
compressor discharge temperature conversely detected with the thermo sensitive register 23 is 
smaller than 90 **, an opening command is outputted so that the opening of the electric type 
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expansion valve 3 may be made smaller than the present. 
[0071] 

In the conventional refrigerator, since the capillary tube which is a fixed diaphragm was used as 
an collimator, when the discharge temperature of the compressor 1 had a high ambient air 
temperature on which it changed depending on the service condition of a refrigerator, for 
example, the refrigerator was put, the discharge temperature of the compressor 1 was also 
rising. When the discharge temperature of the compressor 1 rose, the refrigerating machine oil in 
a compressor deteriorates easily, and there was a danger that the reliability of the compressor 1 
fell. If the discharge temperature of the compressor 1 rose, it will become easy to generate 
sludge, and this sludge deposited on piping or a capillary tube, and there was a danger that **** 
would occur. When the discharge temperature of the compressor 1 furthermore rose, inside the 
compressor, the compressor inhalation refrigerant was heated, compressor inhalation refrigerant 
temperature also rose, and there was a danger that the refrigerating capacity fall and energy 
efficiency fall by decreased density of an inhalation refrigerant would arise. 
[0072] 

However, since the discharged refrigerant temperature of the compressor 1 is always controlled 
by the electric type expansion valve 3 at this embodiment also including the time of compressor 
start in the domestic refrigerator for which the temperature in a warehouse is uniformly 
controlled by intermittent operation of a compressor to become an optimum value, Even if the air 
temperature of the circumference in which the refrigerator is installed rises, compressor 
discharge temperature does not rise beyond an optimum value, and the reliability deterioration of 
the refrigerator by degradation of refrigerating machine oil or sludge generating can be 
prevented. Heating of the compressor inhalation refrigerant inside a compressor is not 
generated, either, but the refrigerator where energy efficiency is high can be provided. 
[0073] 

According to this embodiment, liquid cooling intermediation can be prevented also from flowing 
into a compressor at the time of compressor start, etc. Namely, since compressor discharge 
temperature will fall if liquid cooling intermediation flows into a compressor, In order that the 
controller 20 may issue instructions by detecting the fall of this compressor discharge 
temperature so that the opening of the electric type expansion valve 3 may be made small, the 
liquid cooling intermediation inflow to a compressor is prevented, and neither liquid compression 
nor the reliability deterioration of the compressor due to the viscosity down of refrigerating 
machine oil is also generated. 
[0074] 

Embodiment 3. 

D rawing 3 is other examples of this embodiment of the invention a refrigerant circuit figure of 
the shown home freezing refrigerator, and for the controller 20 of the electric type expansion 
valve 3. The signal from the thermo sensitive register 23 which detects the outlet refrigerant 
temperature of the signal from the thermo sensitive register 21 and the evaporator 4 which 
detects the inlet refrigerant temperatures of the evaporator 4 is inputted, and based on these 
signals, it is constituted so that the opening of the electric type expansion valve 3 may be 
controlled according to the refrigerant state of evaporator 4 exit. Identical codes are given to 
the same component parts as what was shown in drawing 1 , and the overlapping explanation is 
omitted. 
[0075] 

Next, operation of the controller 20 under compressor operation of this embodiment is explained. 
The inlet refrigerant temperatures T1 of the evaporator 4 detected from the thermo sensitive 
register 21 and the refrigerant temperature T4 of evaporator 4 exit detected from the thermo 
sensitive register 24 are inputted into the controller 20, and the degree of superheat of the 
outlet refrigerant of the evaporator 4 is calculated by this two temperature-gradients T4-T1 . 
And an opening command is outputted to the electric type expansion valve 3 so that this 
degree-of-superheat T4-T1 may become the proper designed value defined beforehand, for 
example, 5 **. At namely, the time of a value with a bigger evaporator outlet refrigerant degree 
of superheat detected with the thermo sensitive registers 21 and 24 than a designed value. An 
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opening command is outputted so that the opening of the electric type expansion valve 3 may be 
made \arger than the present, and at the time of the value whose evaporator outlet refrigerant 
degree of superheat conversely detected with the thermo sensitive registers 21 and 24 is 
smaller than a designed value, an opening command is outputted so that the opening of the 
electric type expansion valve 3 may be made smaller than the present. 
[0076] 

Since the capillary tube which is a fixed diaphragm was used with the collimator, depending on 
the service condition of a refrigerator, an evaporator outlet refrigerant degree of superheat 
always could not control by the conventional refrigerator to an optimum value at the time of 
compressor start, etc., but there was a case where an evaporator exit would be in a gas-liquid 
two phase state, or it will be in the overheated steam state where a degree of superheat is big, 
in it. Since unevaporated liquid cooling intermediation flows out of an evaporator when an 
evaporator exit is in a gas-liquid two phase state, refrigerating capacity declines and the energy 
efficiency of a refrigerator falls. Since the heat-conducting characteristic of an overheated 
steam refrigerant is worse than a gas-liquid two-phase refrigerant on the other hand when an 
evaporator exit changes into the overheated steam state where a degree of superheat is big, the 
heat exchanging efficiency of an evaporator falls and the energy efficiency of a refrigerator falls 
too. 
[0077] 

However, since the degree of superheat of the outlet refrigerant of the evaporator 4 is always 
controlled by the electric type expansion valve 3 at this embodiment also including the time of 
compressor start in the domestic refrigerator for which the temperature in a warehouse is 
uniformly controlled by intermittent operation of a compressor to become an optimum value, 
Unevaporated liquid cooling intermediation cannot flow out of an evaporator, or the heat 
exchanging efficiency of an evaporator cannot fall, and the energy efficiency of a refrigerator can 
be raised. 
J0078] 
Embodiment 4. 

Drawing 4 is other examples of this embodiment of the invention a refrigerant circuit figure of 
the shown home freezing refrigerator, and for the controller 20 of the electric type expansion 
valve 3. The signal from the thermo sensitive register 26 which detects the outlet refrigerant 
temperature of the signal from the thermo sensitive register 25 and the condenser 2 which 
detects the inlet refrigerant temperatures of the electric type expansion valve 3 is inputted, and 
based on these signals, it is constituted so that the opening of the electric type expansion valve 
3 may be controlled according to the refrigerant state of electric type expansion valve 3 exit. 
Identical codes are given to the same component parts as what was shown in drawin g 1, and the 
overlapping explanation is omitted. 
[0079] 

Next, operation of the controller 20 under compressor operation of this embodiment is explained. 
The inlet refrigerant temperatures T5 of the electric type expansion valve 3 detected from the 
thermo sensitive register 25 and the refrigerant temperature T6 of condenser 2 exit detected 
from the thermo sensitive register 26 are inputted into the controller 20, and the supercooling 
degree of the entrance refrigerant of the electric type expansion valve 3 is calculated by this 
two temperature-gradients T6-T5. And an opening command is outputted to the electric type 
expansion valve 3 so that this supercooling degree T6-T5 may become the proper designed 
value defined beforehand, for example, 2 **. At namely, the time of a value with a bigger 
refrigerant supercooling degree of the electric type expansion valve entrance detected with the 
thermo sensitive registers 25 and 26 than a designed value. An opening command is outputted so 
that the opening of the electric type expansion valve 3 may be made larger than the present, and 
at the time of the value whose refrigerant supercooling degree of the electric type expansion 
valve entrance conversely detected with the thermo sensitive registers 25 and 26 is smaller than 
a designed value, an opening command is outputted so that the opening of the electric type 
expansion valve 3 may be made smaller than the present. 
[0080] 
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In the conventional refrigerator, since the capillary tube which is a fixed diaphragm was used with 
the collimator, depending on the service condition of a refrigerator, the vapor-liquid mixing ratio 
of the capillary tube entrance changed a lot, the vapor refrigerant increased and liquid cooling 
intermediation was increasing. If the vapor-liquid mixing ratio of a capillary tube entrance 
changes, the refrigerant flow rate which passes a capillary tube is also changed, refrigerating 
capacity will decline or the energy efficiency of a refrigerator will fall. It was, also when the flow 
pattern of the gas-liquid two-phase refrigerant of a capillary tube inlet section became slug flow 
and a loud refrigerant flow sound occurred. 
[0081] 

However, in the domestic refrigerator which is controlling the temperature in a warehouse by this 
embodiment uniformly by the intermittent operation of a compressor, Since ********** of the 
entrance refrigerant of the electric type expansion valve 3 is always controlled by the electric 
type expansion valve 3 also including the time of compressor start to become an optimum value, 
there is no change of the refrigerant flow rate which passes an electric type expansion valve, 
and the energy efficiency of a refrigerator can be raised. The refrigerant flow pattern of an 
electric type expansion valve entrance does not serve as slug flow, and can prevent generating 
of the refrigerant flow sound in an electric type expansion valve. 
[0082] 

Embodiment 5. 

Drawing 5 is a refrigerant circuit figure of the home freezing refrigerator in which other examples 
of this embodiment of the invention are shown, the capillary tube 31 is formed upstream of the 
electronic formula expansion valve 3, and the capillary tube 32 is formed downstream. It is 
soldered, and the heat recollection heat exchanger 10a is constituted, the capillary tube 32 and 
the suction piping of the compressor 1 are also soldered, and the capillary tube 31 and the 
suction piping of the compressor 1 constitute the heat recollection heat exchanger 10b. The 
signal from the thermo sensitive register 22 which detects the inhalation refrigerant temperature 
of the signal from the thermo sensitive register 21 and the compressor 1 which detects the inlet 
refrigerant temperatures of the evaporator 4 is inputted into the controller 20 of the electric 
type expansion valve 3, It is constituted so that the opening of the electric type expansion valve 
3 may be controlled based on these signals to become an optimum value about the inhalation 
refrigerant degree of superheat of the compressor 1. Identical codes are given to the same 
component parts as what was shown in drawing 1 , and the overlapping explanation is omitted. 
[0083] 

Compared with the embodiment which provided the capillary tube in the upper stream and the 
lower stream of the electric type expansion valve 3, constituted the collimator from this 
embodiment, and constituted the collimator only from an electric type expansion valve shown in 
drawing 1 , the danger of generating by foreign matters, such as sludge, got blocked is reduced. 
That is, according to this embodiment, since sludge deposits also on the capillary tube before 
and behind an electric type expansion valve, compared with what constituted the collimator only 
from an electric type expansion valve, the amount of sludge deposited on an electric type 
expansion valve can be reduced. For this reason, electric type expansion valve **** by sludge 
can carry out danger reduction, and a reliable refrigerator can be provided. 
[0084] 

Although this embodiment showed the composition which installs a capillary tube in the upper 
stream and the lower stream of the electric type expansion valve 3, it does not restrict to this, 
and the same effect is demonstrated even if it installs a capillary tube only upstream of the 
electric type expansion valve 3. A capillary tube may be installed only downstream from the 
electric type expansion valve 3. 
[0085] 

Embodiment 6. 

Drawing 6 is a refrigerant circuit figure of the home freezing refrigerator in which other examples 
of this embodiment of the invention are shown, and the capillary tube 33 is formed in parallel 
with the electronic formula expansion valve 3. Identical codes are given to the same component 
parts as what was shown in drawing 1 , and the overlapping explanation is omitted. 
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[0086] 

According to this embodiment, since the capillary tube is installed in parallel with the electric 
type expansion valve 3, compared with the embodiment which constituted the collimator only 
from an electric type expansion valve shown in dra wing 1 , the refrigerant flow rate which passes 
an electric type expansion valve can be reduced, and a small and cheap electric type expansion 
valve can be used. Compared with what constituted the collimator only from an electric type 
expansion valve, by installing a capillary tube in parallel, the amount of sludge deposited on an 
electric type expansion valve can be reduced, electric type expansion valve **** by sludge can 
carry out danger reduction, and a reliable refrigerator can be provided. Even when an electric 
type expansion valve blockades with sludge or a foreign matter, since the refrigerant can pass a 
capillary tube, it should maintain necessary minimum operation and should further provide a 
reliable refrigerator. 
[0087] 

Embodiment 7. 

Drawing 7 is a refrigerant circuit figure of the home freezing refrigerator in which other examples 
of this embodiment of the invention are shown, and the inverter 35 with which arbitrary value 
setting out of the number of rotations can be carried out is connected to the compressor 1 . 
Identical codes are given to the same component parts as what was shown in drawing 1 , and the 
overlapping explanation is omitted. 
[0088] 

According to this embodiment, when number of rotations uses a variable inverter drive 
compressor as a compressor of the home freezing refrigerator which used the inflammable 
refrigerant, improvement in energy efficiency is aimed at. Namely, the ambient air temperature in 
which refrigerators, such as night, were installed is low, and there is almost no door opening 
close of a refrigerator, and when the heat load of a refrigerator is small. The energy efficiency of 
a refrigerator can be raised by making the number of rotations of the compressor 1 small with 
the inverter 31, and operating, where the electrical input of a compressor is made small. Since 
the refrigerating capacity of a refrigerating cycle decreases and a compressor interruption period 
can be reduced if the number of rotations of the compressor 1 is decreased, refrigerant 
movement and the energy loss accompanying the intermittent operation of a compressor can 
also be reduced, and energy efficiency improves further. 
[0089] 

As a revolving speed control method of the compressor 1 by the inverter 35, the ambient air 
temperature in which the refrigerator was installed is detected, and compressor number of 
rotations is controlled according to this ambient air temperature. Namely, when ambient air 
temperature is high, it is large, and the heat load of a refrigerator also enlarges compressor 
number of rotations at this time, and operates it by big refrigerating capacity. When ambient air 
temperature is low, it is small, and the heat load of a refrigerator also makes compressor number 
of rotations small at this time, and operates it by small refrigerating capacity. If it controls based 
on the information on the door opening close of a refrigerator, or temperature inside to adjust 
compressor number of rotations further in this case, energy efficiency will improve further. 
[0090] 

As a method of controlling the electric type expansion valve 3 of this embodiment, By controlling 
like the embodiment shown in dr awi ng 1 , so that the inhalation refrigerant degree of superheat of 
the compressor 1 serves as an optimum value, Even if the number of rotations of the 
compressor 1 changes, the inhalation refrigerant degree of superheat of the compressor 1 can 
always control the optimal, and the refrigerator in which the reliability of a compressor is high 
and energy efficiency is moreover high can be provided. As the control method of this electric 
type expansion valve 3, it does not restrict to this, and like the embodiment shown in drawing 4 
from dra w ing 2, even if it controls entrance refrigerant the discharge temperature of the 
compressor 1, the outlet refrigerant degree of superheat of the evaporator 4, or supercooling 
degree of the electric type expansion valve 3 the optimal, the same effect is demonstrated. The 
opening of the electric type expansion valve 3 may be controlled from the rotational frequency 
information of the compressor 1. Namely, by enlarging the opening of the electric type expansion 
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valve 3, when the number of rotations of the compressor 1 is large, and controlling to make small 
the opening of the electric type expansion valve 3, when the number of rotations of the 
compressor 1 is conversely small, The state of a cycle can be controlled the optimal and the 
refrigerator in which a thermo sensitive register is unnecessary, the reliability of a compressor is 
high and energy efficiency is moreover high cheaply can be provided. 
[0091] 

Embodiment 8. 

Drawing 8 is the side sectional view and rear elevation of a home freezing refrigerator showing 
other examples of this embodiment of the invention, and the compressor 1 and the condenser 2, 
and the fan 40 for heat dissipation are installed in the lower part of the back of a refrigerator. 
Identical codes are given to the same component parts as what was shown in d rawin g 1 , and the 
overlapping explanation is omitted. 
[0092] 

According to this embodiment, the piping 41 which is a part of refrigerant piping which connects 
the condenser 2 with the compressor 1 is installed into near the fan 40 for heat dissipation (i.e., 
the flow of the air which the fan 40 for heat dissipation produces). Furthermore, the pressure 
resistance of this refrigerant piping 41 is designed smaller than refrigerant piping other than this 
refrigerant piping 41, such as the condenser 2 and the evaporator 4. That is, the refrigerant 
piping placed near the fan 40 for heat dissipation is a field of static internal pressure intensity or 
dynamic fatigue strength, and is designed weakliest. Irrespective of under operation of a 
compressor and a stop, a power supply is always supplied and the fan 40 for heat dissipation 
forms the flow of air around the refrigerant piping 41. 
[0093] 

In the conventional domestic refrigerator, the intensity of the refrigerant piping which constitutes 
a refrigerating cycle was various, and the refrigerant disclosure by the insufficient strength of 
refrigerant piping had the danger of generating by various parts. If an inflammable refrigerant is 
especially revealed from the space in a refrigerator warehouse, such as the evaporator 4, and 
the refrigerant piping which was open for free passage, a possibility that the inside of a 
warehouse will become explosion concentration will be high, and the danger that an explosion 
accident will arise will also become high. So, according to this embodiment, the pressure 
resistance of refrigerator warehouse inner space and the refrigerant piping which is not open for 
free passage is made the smallest, the inflow of the inflammable refrigerant to warehouse inner 
space is prevented thoroughly, and the safety of the refrigerator is improved. By installing near 
the fan for heat dissipation controlled to always operate this refrigerant piping furthermore, Even 
if an inflammable refrigerant should be revealed from this refrigerant piping 41, according to the 
air current which the fan 40 for heat dissipation produces, diffused the inflammable refrigerant, it 
was kept from serving as inflammable concentration, and has prevented the occurrence of an 
explosion accident. 
[0094] 

Since the drive motor 40a of the fan 40 for heat dissipation is located in the upstream of the fan 
for air blasting, even if a refrigerant should begin to leak, it does not ignite to the inflammable 
refrigerant which began to leak by energization of the motor 40a. 

As a means which makes small the internal pressure intensity and fatigue strength of the 
refrigerant piping 41, piping intensity can be made small making thickness of piping thin, and by 
using not a tube but an elliptic tube. The material of piping may be changed or weld strength may 
be weakened. 
[0095] 

Thus, since the inflammable refrigerant which an inflammable refrigerant did not advance into 
warehouse inner space, and was moreover revealed is diffused with the fan for heat dissipation 
in this embodiment even if an inflammable refrigerant should be revealed from a cycle to the 
exterior by the insufficient strength of refrigerant piping, It does not become inflammable 
concentration in the refrigerator exterior, either, and the safety of a refrigerator can be 
improved. Also during a compressor stop, since it is controlling to operate the fan for heat 
dissipation, even if refrigerant disclosure occurs at the time of a compressor stop, an 
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inflammable refrigerant can be diffused certainly and the safety of a refrigerator improves 

further. 

[0096] 

Embodiment 9. 

Draw ing 9 is a system configuration figure showing the example which made controllable the 
refrigerator of the embodiments of the invention 1-8 via the communication line. In this example, 
the electric light line is used for the communication line in a building. 

In drawin g 9, the controllers 20 and 50 by which 20 was indicated to the above-mentioned 
Embodiments 1-7 are the refrigerator bodies indicated to Embodiment 8, and since other 
composition is the same as each embodiment, they omit explanation. 
[0097] 

100 is a control base which connects the controller 20 and electric light line of the refrigerator 
50, It is connected with the controller 20, the control means (microcomputer) 101 which 
considers transfer of a control signal as a controller, this control means 101, and an electric light 
line are connected, and it has the electric light line communication interface 102 which 
comprises the means of communication 103, strange and a demodulation means 104, and the 
coupling means 105. 
[0098] 

200 is a communication controller which connects an electric light line and the ordinary public 
circuit (telephone line) 300, The electric light line communication interface 201 connected to an 
electric light line, It has the modem 203 which connects the modem 203 and the microcomputer 
203 which are connected with the radio interface 202 and the electric light line communication 
interface 201 which are connected except electric light lines, such as infrared rays, and the radio 
interface 202, and the ordinary public circuit 300. 
[0099] 

From the ordinary public circuit 300, it is connected to a Personal Digital Assistant, an electric 
power company, a security company, a service company, the manufacturer of a refrigerator, etc. 
and mutual through an external cellular phone and also an Internet line, and transmission and 
reception have become possible the controller 20 and mutual. And the information on the 
refrigerator 50 that it comes into the controller 20 can be collected from the exterior via such a 
communications system, and the refrigerator 50 can be controlled via the controller 20 from the 
exterior. 
[0100] 

Since the controller 20 is supervising the state of the refrigerant the entrance of the 
compressor 1 , an exit, an evaporator exit, or near a flow control valve according to this 
embodiment, operational status, an abnormal condition, etc. of a refrigerator can be known using 
the information. If it is made for a drive control command signal to also be known, the abnormal 
condition of a refrigerator can also be known from control command signals and a refrigerant 
state. Since it can detect that the inflammable refrigerant leaked from operational status etc. 
and this can be known from the outside, operation of a refrigerator (compressor) can be 
promptly suspended by the remote control from the outside, or energization of other electrical 
household appliances and electrical equipment similarly connected to the communications 
system can be stopped. 
[0101] 

A manufacturer and a service company are able to do from the exterior the setting variation of 
the preset value of the compressor inhalation degree of superheat mentioned above, the preset 
value of the discharge temperature of a compressor, the preset value of an evaporator outlet 
refrigerant degree of superheat, the preset value of the refrigerant supercooling degree of an 
electrical machinery type expansion valve entrance, etc. according to an operation condition, 
aging of ambient environment and apparatus, etc. Since thermo sensitive registers to supervise 
can use the thermo sensitive register used by the embodiment mentioned above as it is and the 
increase in part mark can be suppressed compared with the increase in a function, it excels also 
in the demolition nature in the time of recycling, etc. 
[Brief Description of the Drawings] 
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[0102] 

[Drawing 1]The refrigerant circuit figure of the domestic refrigerator in which this embodiment of 
the invention 1 is shown. 

[Drawing 2] The refrigerant circuit figure of the domestic refrigerator in which this embodiment of 
the invention 2 is shown. 

[Drawing 3] The refrigerant circuit figure of the domestic refrigerator in which this embodiment of 
the invention 3 is shown. 

[Drawing 4]The refrigerant circuit figure of the domestic refrigerator in which this embodiment of 
the invention 4 is shown. 

[Drawing 5] The refrigerant circuit figure of the domestic refrigerator in which this embodiment of 
the invention 5 is shown. 

[Drawing 6] The refrigerant circuit figure of the domestic refrigerator in which this embodiment of 
the invention 6 is shown. 

[Drawin g 7]The refrigerant circuit figure of the domestic refrigerator in which this embodiment of 
the invention 7 is shown. 

[Dra win g 8]The side sectional view and rear elevation of a domestic refrigerator showing this 
embodiment of the invention 8. 

[Draw ing 9]The system configuration figure showing the communications system of the domestic 

refrigerator in which this embodiment of the invention 9 is shown. 

[Dra wing 10] The refrigerant circuit figure of the conventional domestic refrigerator. 

[Drawing 1 1] The characteristic figure showing operation of the conventional domestic 

refrigerator 

[Description of Notations] 
[0103] 

1 A compressor and 2 A condenser and 3 An electronic formula expansion valve and 4 An 
evaporator and 10 A heat recollection heat exchange mechanism, 20 controllers, and 21 A 
thermo sensitive register and 22 A thermo sensitive register and 31 A capillary tube and 32 A 
capillary tube and 33 A capillary tube and 35 An inverter and 40 Fan for heat dissipation. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[0102] 

[Drawing 1]The refrigerant circuit figure of the domestic refrigerator in which this embodiment of 
the invention 1 is shown. 

[Dra win g 2] The refrigerant circuit figure of the domestic refrigerator in which this embodiment of 
the invention 2 is shown. 

[Drawing 3] The refrigerant circuit figure of the domestic refrigerator in which this embodiment of 
the invention 3 is shown. 

[Drawing 4]The refrigerant circuit figure of the domestic refrigerator in which this embodiment of 
the invention 4 is shown. 

[Drawing 5]The refrigerant circuit figure of the domestic refrigerator in which this embodiment of 
the invention 5 is shown. 

[Drawing 6] The refrigerant circuit figure of the domestic refrigerator in which this embodiment of 
the invention 6 is shown. 

[Drawing 7] The refrigerant circuit figure of the domestic refrigerator in which this embodiment of 
the invention 7 is shown. 

[ Drawing 8] The side sectional view and rear elevation of a domestic refrigerator showing this 
embodiment of the invention 8. 

[Drawing 9] The system configuration figure showing the communications system of the domestic 

refrigerator in which this embodiment of the invention 9 is shown. 

[Drawing 10] The refrigerant circuit figure of the conventional domestic refrigerator. 

[Drawing 1 1] The characteristic figure showing operation of the conventional domestic 

refrigerator 



[Translation done.] 



http://www4ipdlinpit.gojp/cgi-bin/tran_web_cgi_ejje7atw_u 3/10/2008 



JP 2004 12127 A 2004. 1. 15 



(19)B*S*5£W(JP> 



d2)& INKS $B(A) 



(43). 



IB 



JftBB2O04-12l27 
(P2Q04-12127A) 
¥1*16*1 H 155(2004.1.15) 



(51) Int. CI. 7 

F25D 19/00 

F25B 1/00 

F25D 11/00 



F 1 



F2 5D 
F2 5B 
F25B 
F2 5B 
F2 5B 



19/00 
1/00 
1/00 
1/00 
1/00 



5 1 OZ 
304C 
304H 
30 4P 
33 1 Z 



3 L04 5 



MMT) 



w mmrnvm 22 ol <± 20 m> «?h^jk< 



(21) #$12003-344079 (P20 03 -344079) 

(22) ftJPB ¥^15^10^25 (2003.10.2) 

(62) ftm<omm #1112000-49227 (P2000-49227) 

SBJHB ¥^12^2^250 (2000.2.25) 



(71) B«A 000006013 

(74)ftJlA 100102439 

(74) ftHA 100092462 

<T2)»W* Piffl m 

mmtl5i 1 f^HE^cr)[^-T@2m3-^ = 

(72) ¥^ « 

IBSC«- : PftHE*LC0W-T@2«3-9 = 
X«M*3C*ti:|*l 
F^r— 3L045 AA02 BA01 CA02 DA02 JA12 

LA12 LA17 MA01 NA01 NA09 

PA02 PA05 



(54) IWBtDZm W*tttt»*fflV>fc*JK* 



(57) [g?»] 

ra^si mm 1 > ^bss 2 3 , m% 

HWUfe. 

DSRQ] B 1 




4 



1 . BBK* 

1 Oa, 10 b. MslJlKttftM 
ZK 22. it— 



(2) 



JP 2004 12127 A 2004. 1. 15 



[ n *f a si? o) e h i 

C tt St ft 1 ] 

JEE«ttl. ftfttt. IK'JftC. ftftftt ttftftttlC «fc V ftXtttt U . tt ft * U T °J ft tt tt A 

t»ar-tt?»*t-'f ? ;u t ft £ . n teft ft ■ t ft ft n & ^ ft « ft ft tu ft # u . 
» -> . flu IB ^ as 8§ © m □ v n ie » * ss © a □ m v © n c . AiBXEttntiii^insB^ttft 
» « t ffl E E © * A » * C «fc » * r ? » h « ir x * b t » it Jfe u ^ t » * v 1 1 » 

C tt Jfc ft £ 1 

j» ie ft 0 (X a £ g§ t « n ie m m s§ ^ m □ m v au ie m ft su ft t © a □ «y v <o m c ft it c 

[ tt * ft 3 ] 

so ie m d ir ft £ a g§ t . »E*»M«#<9Mnw*»e**M<?>ADro*0mc«itfcc 

VtWftVtZttsKftl IC IE *! © tt » J* . 
[ * ft 4 ] 

&mmx □ <9!tittit*at3*«¥»^, ftEftMr*ifctt«tt«c*-*ij-7»tt«i 

• #©#IIIKtWflitI*J»*»Vt*Jt*.c^t»*>:r?«5KJ»l~il5l{jR8<l>i)r 

ft # c ie « <o n m m . 

[ tt 5K ft 5 ] 

*ie«so¥St jiamiQiftAiBttStta^a v u . » ie tu ft ¥ s is , c<<)»AASis*i5 
stti'j t * ? a as <s> v I* , a 5 su m # © in a t x ? < u . » a si ft s » m ie is «■ ft * 20 

'J t /J\ ? S tt <D Y 3= . tt ft *J 4P # <z> H £ ? sJv ? < f I «fe ? |ij ft t I C * t *f ft v r I a 

ft 4 ie * <p ft m * . 

[ tt 5fc ft 6 ] 

e ft « m □ <?> « tt « t « so * z « so ¥ 8 * » ftteftMrafettftttftcft-^u-zftftw 
ft £ © # 11 js t ijjuj *ift¥»*t«fcfec*t»«vrzft*fti~»#ft8<s>i)?' 

tl#C8El«<?>tttt*. 
[ tt * ft 7 ] 

fwlEftJC^S t J± © i iB 5S JS ft JO ¥ IS V U . 13 IE iftJ ft ¥ 8 tt , C(!)ctiEISlltfllt<9 
IlJ;n*?«i<!)^tt, aftSUft#©HRt*9=<U, nt ill j£ ft # mi IE fJt 5£ <0 ft JS 

<t t >j\ ? s ft © * i* , ft ft su ft * © ft js t /j\ t < -r 1 cfc t *y ft r 1 u * t i»ft y 1 1 30 

tt*ft6lE«!c<>tt;&*. 
C tt 5K ft 8 ] 

ftftftffla^ttftttfttftffl-rzftsofts*. ftCft»rftfe»«ttftc*-y 11 -?»■«! 

ft # IC IE *8 Q) tt M * . 
[ tt X ft 9 ] 

fttBftft^StftftftOftDttftftftftftft^avU. Bu IE S'J ft ¥ S tt , U^iEDttft® 
ftJS^KI+M^'Jt^^SMQ^^tt, ftSft'J^Jt^iH^-r^^KU, ffinttftiiftJS* 
Su IE is. 1+ -fl cfc V t il\ T # m <0 Y r tt . ft 3 til ft # <0 M IS. t ;Jv t < t 3 «fe 7 SU ft t 3 u ^ t 
!»^YtZtt*ft8lE«©ttiSJ*. 40 
[ tt 5K ft 1 0 ] 

ft IS'JIH t q> tt ft tt® t ttSD r 3 ft JO fg * . flu IE ft JO ? il fettft ttft C*^ I) 1 ft ft ffj 

ft. » C IE © tt ft ft . 
[ tt 5K ft 1 1 ] 

iilEttJC¥atft«SUft#©ttftJIttiPJSftJO¥SVU. m IE I'J ft ¥ ft tt . c 5) tt ft ft tt 
SJHtfRltiAV tXf ««(!>Vf tt, ftSSUft#<?)S)SfX$=<U, ttftilttiPJStt'flu 

ie ft w- ft <j s/U5t5)^tt, ft ft tu ft * 9 n ft t /h r < rn^Jit^ni 
siniifJii oiEtt^ttisj*. 

[ tt ft 1 2 ] 50 



JP 2004 12127 A 2004. 1. 15 



[ a 5K 3S 1 3 ] 

ft x if 4 i?;u#«4(?)»*3«at*aria3Si*«]^sv. «ne*a*so*»cj:-3T»* 

IStUBUfe^C. ai*J**(P#SIt4ffl^tU?Ct!J«it?»Jfl¥S^tlX 
feOJtW*vri»*»1~li5K3H8«?>urn.»ClE*«!)»3R*. 
[ iS * Jl 1 4 ] 

i)***l»ciE*<p}t**. 

c a * ji 1 5 ] 
C si * ji 1 e ] 

JI t H te » °r * © -< > A - BE » V U U ^ t » a v r 7 tt 5K « 1 ~ a 5K JS 1 5 © I ) 

[ it m m 1 7 ] 

taattt?»*to^tii, «i be jni# t 0 <e » g * © >r > a - a » v i/ , # o 

tl»tBJI»«B®*A»«C J: <; ftSPT I ttB3liRlft55*agt»it fee V * * 1 ft ft* 

[ a * ji 1 8 ] 

? , El«(!>HftfttKI»tIW*¥aVtiiilC^t»*^tIi*Ji1 7 C se « <2) 
ft M 0 o 

c a * ji 1 ? ] 

fe*?h)SScfei?T. be at w © iii ssft t sy a r i tu m ¥ s v t m % *. c v 1 1» ft * r z a 

5K Jl 1 7 C 15 IK © ft M m . 
[ a 5K Jl 2 0 ] 

tswaicBDT, j± as* <o n Kft t tu « r z tu «p ? s v t « * * c v t *t ft vt 3 a 

M Jl 1 7 c IE tt © ft M « . 

[ a * ji 2 1 3 

* %L tit ? K 2 ft* V- 4 9 )[, ? m Z > m IS J± St* t □ IE ft g * © 4 > A - 9 M S» V t J * 

c , KtiEtt^iistnans^ttttttfltyfl^^^iiKu. » o . fl5 ie x ss © in □ « * n 
S3**»<PAnfliv<D"jic. n %EMM% * m feffi iE°r *k ft ft « t flu §e j± at * <o « Aft « c 

[ a a? ji 2 23 

Br as* © n * ft t M sd ri n K ft 50 ¥ a v « flHeEteftM^Kiu^oTMrafeji 
*«hssc*d7, a i m & # © * m s t tu 1 1 mi a ? s v t * a. £ c v t » ft * r 
2 a * n 2 1 iciet£o>ftM. 
c ?g sfl m m « si ] 

[ ft «5 * ft 3 
[ 0 0 0 1 3 

« t Jl l) Jfc » fc* ic ■ r z t © ? *> 3 . 
C * K « « 3 
[ 0 0 0 2 3 



(4) 



JP 2004 12127 A 2004. 1.15 



ate. h>«ci*. 7D>*<?!ti#iiisii7u3. ? u y %m&<>> 

. HFC*70>Jt*^<D»fi#Jtdft>5*lTl)I. t Ji it)* M 7 s , HFCS!!I 
7J1U 1 3 40L»Jl£<ffll)iJtLTl)?. 
[ 0 0 0 3 ] 

II OI**iSffl»a*t?)«>«H»*Si!tmtSI?*i , ;» 1 ttff»i, 2l*)g 

mm. 3Bl'Jli?ftHlf , 4ttfc5€8g-?fc3. tfe^if 3 V Hi ft $M 

^ r ¥ eb ft it 7 4i 7 , *i n R *ri £ & b 1 ot**t7»i. r>ic»3E«4<5Mnffly 
Ef cis , s««ft*syc«in*fj»itiiDnyr-i i ■» $k it >i a 7 I) 3 . 

££4 OUtililUg^Si'J , J±M 1 Mfc*ttMffli£fl^4 0 tltl , EES&« 1 10 

# ± * a » $j h is m«e 4 o t#±rn7c*j«iTa7ii?. 

[ 0 0 0 4 ] 

L.fcJEa-xy*JUe , -ttEltJBl)-Z'fiqH*-Z. S « « 1 tiR*:iSi>UiSJ±0)t«Sfttt ( 

V « I . €!B3@ 3 I* J±i»$? 1©*ABEff^j»DaiR»X*ag1 0tt*l7UJ9?, ^ffl 
f 3tiUStt, J5E «*M ^ $ A IE g IC £ ^ 7 ni tP 7 ft 2 ( 0 1> C & ) . CQJlSJlQttiS 

3§ 4 t tt M t I (HtDA) . C«)6)I<i)ia»«tt, \ y y-1 ItlSTttHiRttSE* 20 

j±mm 1 c«a? tt i (BtEA) . 

[ 0 0 0 5 ] 

line vir*»?ft7u?. c©°r*tt»*tfflujs.»j»* v u ti*. #J *. i* *t ffl ¥ 8 

-1 7 8 4 8 1 f &iCfv?nfet<9»$)3. C<5»S/11*i5»«H7tt, # 3$ » iff 

fcc«*z*«H:initcij\ru#. °r«'tt t m t y a a y *7" > to2k**» «s> 

SIIU71I?. 9 * )t M * (?) )f , °T*ittJ1>*»«H2 > 

t»Si7ti7liI. 30 
[ 0 0 0 6 ] 

» * >f 9 ;k?> iE if »«e ap s v # «j . °r * it » * # * » u » ft c i* . °r * e » * « sn 
i2>-^»fcat^5ob> ji i c # ± * ¥ t js-b r i * 7 c su *p * a -? # v . ^-°r« 

C *t ffF * IK 1 ] JliTB- 1 7 848 1 * & « 
[ 56 afl 0) S * ] 

[56 03#'S;*U<fe?>;'rZiSffi] 
[ 0 0 0 7 ] 

± ie v cC j « At * © » x ft 7* i* - » a 5a eg ft t w iu r i k. m c its m a m it c *j r z 1$ y g 

C /J\ 7 I) A to?X^* t » MJt ^ V U T H I) 7 I) 1 . 0 # U JSSSa«to t flP 40 

fttSPIJt^C VII57J) J. t*ft-?:>1>aj*OX*;U ! t i, -a*f|q|±rtt3C^tB 
5 ft SlU V 5! 7 . 
[ 0 0 0 8 ] 

£fe*|gf!>$M*tt, *»fflK*to*VH>»*©a»#*toU-7fc*nfflKt-^C*J 
StUiD, ESitt Mite t fi « -a 7 ft 'J . U5)J±MllIKCJ;U?*f-l 

[ 0 0 0 9 ] 

, i±ai^»±ffi5ast?iiEcsu«PUT]±is«o)«SR'i4tifii±7i+^ , ;> jRyffciiiBj^yflf 50 



(5) 



JP 2004 12127 A 2004. 1.15 



j:z*K***t*«icifc±u-7. ttfc*<3>5?±ft-fc«fc , ;-Sfii±?-ttzj(&5# , ftz. r «j 

C » ** E J£ * ? *l I » * « t »JM U 'J , 4SM # >J <P » « B & t WS'J U V , ft Z I) IS 
[0010] 

It, U#fc££ftfr£^MflfttB,<W;fe;tM*ICl8?-Zt©?ftZ^ 10 
[001 1 ] 

e © 56 C # Z J* M « IS . JI »« . X g§ . $ 9 H S , 3fc«88t)1>«Etrc«fc 

u . » « v u t rj * ft n m t a a r tt z )t >* t- -r 7 ju t m % . n 15 1* u k z t n s m s 
[001 2 ] 

[001 s ] 

mi IE *Q ¥ a f ff»«©*Aa«H*J0f S * U . tt I5SU^¥SIS , CO) ft Ail 20 

js 2* is 1+ if ( j £ x r # « © >: r is , sisji*9iit^f < 1, ft a m s tt ie 
is 1+ it. j; u t/j\?si9Utt, afjyapt <i)ifit/j\? < * z «* ? m m 1 1 t © -? ft z 

o 

[00 1 4 1 

j±a&^M □ vfiMwm t mitt i-Mfi v , »iB*ar*L*:»««:*cii-*u 

[0015] 

* . ilB«tt¥fitI*»(?)itlBIII«M¥9VU, tt IE S'J SP ¥ S IS , e«!)4Jigl 

56 Q) sml k <fc «; * /j\ r « tt © * r is . m m w m ft <d m m t >i\ t < t z j; ? su « t z t <o -? ft 30 
z . 

[0016] 
[0017] 

* , mH5^5D¥St^fgg§ci)2En;t«MiaS^a]^S>;b, l» IE S'J SP ¥ S IS , C Q iH 

M®£.»m$ZWLitm<k <) t il\ * « tt <?) V * IS , Ill'JSf <5llt;U<tU?l'Jlt 
Z £ © -? 5) Z . 

[0018] 40 
[0019] 

fflS2*a¥ata«*uflP#<?>}t>*a»spjsttJo¥a>:u. tt ie tu « * a is > c s> 
)t m ia » *p s # 15 1+ « j: >) % ± 5= * m q> y 3= is . a 5 iu sp ft 0 m m t * *■ < u , * * * » 

iPS^sulEsSsf-dS:'; 6 yJv r 5 11 © * 9 s IS , 51 5 *U 4P # © ffi S t yjv r < ^ Z «fe 7 VJ 4P f Z 
[ 0 0 2 0 ] 

* *. , k m # ± ■# c , 5i * vj «i # © ft m s t ^ m ^ r z s: y c #j 4p r z *u a =f a t « 

^. t <0 "? ft Z . 50 



JP 2004 12127 A 2004. 1 . 15 



[ 0 0 2 1 ] 

o7««iatljlS0UfeiitC. S $'J ft * 0 # H K t £ EH V f 3 J; J IC SU ft t J Vi ft ¥ K 
[ 0 0 2 2] 

* , ft S S'J ft © ± ft ft 3 UI*TftlC^H]1?tai7fct<?>-?ft3. 
C 0 0 2 S ] 

[ 0 0 2 4 ] 

£ < E »» t Bite & « <?> <r > A - * SI ft * b £ t 0 ~? ft 3 . 
[ 0 0 2 5 ] 

JEJt«. ^*g§, «U»S, SXHt ftftiE^C £ V MX* ft U . »*H7^ 

a*m£ ft ft t ft « ? tt 3 ft >* ^ ? ;u t « Jt . »iefE*«tn<t;iig*<?><r>A-*M"fc 

U 0 "? ft 3 . 
[0026] 

ar c i& i> -? . a ar«s <?> 0 *g s #j ft f i *j ft ? a v t « Jt t © ? ft ? . 

[ 0 0 2 7 ] 

* . ftM«0J*?h>.g8tMT3«^SKM¥1§V> ilfiiJhSE^SBfSc J: o 

T^aufe«?hfflgic^i>T> a « ® a «g » t *u ft ri *ij ft ^ s >j t «i Jt t © ? ft i 

[ 0 0 2 8 ] 
[ 0 0 2 ?] 

«ttft ft t ft SI t± 3 ft ?At«/L, «ulESft^tEteiX°I$Q)^>A-'?iE»>; 

[ 0 0 3 0 ] 

ft 3 . 

[ 0 0 3 1 ] 

J±ft$g, ftftH. iKUKi. jRfESt »*KtCJ; 9 IHXSe U . ft * * U T rF 

*ttH>«tftffl? -tti ft;*-?-^ 7 a, * . ttmm&m^Y t , mizwLmmm&mK®® 

ft ft IE W 0 & K t ft J-OK 0 ft ft M 3£ Jt 9 t » < U t 0 "? ft 3 . 
[ 0 0 3 2 ] 

[ ft m 0 » a ] 

[ 0 0 3 3 ] 

JK > ±StWU*.V?ir , ;c®5BBHlC«fc*l.l3:, J±ft«§, )gftS§> V £ S , s& ?g ft ft IE g 

cj:«;»»;*isu, ft ft y u t °r « ft n> ft t a a t it i ft n v 4 o ji * * z . it ie ft m » 
BtnfiSHSR7iig*5a*ft"jft#?*B)fu*.t<2>?ft?<?)?, x*ji/f-»*#a < , u # 

[ 0 0 3 4] 

EEftlfgA □ ® ftftttlSI t «30?g * . »lE*JnrtL*.»*tttlC*-*l) 

7aiM»#<!)#igtffl9t juaffgni^iQ?, s a« ^ ® » » « © » a t a 

*CEfe±-?r> J±ft^0^Sltt ft ± ft «fe 2# ft jRJt 0 ttUft Id] ± t 0 I U V ? I . £ £ 



JP 2004 12127 A 2004. 1.15 



[ 0 0 3 5 ] 

* k. . »SE*»*»tJE**<!>«A)ftttR«a¥»VL». tt 15 *U ft ¥ S I* . U © * A ® 
ft K * IS 1+ ffi <fc U t * r © * 3= > llliJ»*9lSU?< b, 1ft A 31 ft S # it 12 
KtHlSJiMfc/JvS-tttt*?)*?!*. ft § ftij ft # © M S t aIv * < * 3 <fc 7 S'J ft t J © "? . EE gg 

C 0 0 3 6 ] 

7«*«ft*<l>#P«t»Jft*-ZIWft^KVt*|Jt&©:*. ft ^ttB-BTC 

J; Z JE S# © « ft tt -ft T t Bfe ± ?" Z C V ~? ?= Z . ?^CX7y^CJ;IEfsSnRjh 

-? r z * « ic > x#ju*-»*<?>au»a*t*?c^*ffl*3. 

[ 0 0 3 7 ] 

* £ . «iE^ai¥gtj±«i9iaiagtaf i , « se su » ^ a i* . c © nt m sa a 

SSi 'i t/^5f tt. ft 9 ftU ft # © ffl £ t Jh ? < f I <fc T *'J ft f Z © ~? . EE 

mm © n± m )t % m s t Jt « c *t a r z c v # -? ? z . 

[ 0 0 3 8 ] 

7aitafl#®#isttu«t3tij«¥avtitfe(D?. *»%<z>tt»*ff*%M#ii 
aai/t'j. »fg§§ ©ft t t pe6±-? r . iHi»-a*9Bii»jMt*« 
rze*;tfr-?$=z. 

[ 0 0 3 9 ] 

S . »S5««¥at»fBB©fflD)t*»ttS«Sn¥avu. IE «l ft ^ A I* , C © tfi 
□ 5t«)fflftJS;tf»tt«J; 'J Ifl'JitQlStXf < b , W □ ft « 

fl ft S » flu IE IS 1+ ffi J: V fc /J\ t « 9 © V 9= I* . ft 5 SU ft # © H R t /J\ r < t 1 J; 7 su ft r 
z © -? , 3ft £ 8 © W □ » « ©, jfl ft B t 9 SI C It ft * Z c * ? Z . 
[ 0 0 4 0 ] 

* . a«S0ft#<?))1>*ttlKt*fflt3«5l]=FSV. »ffi«SO?-*L*L>**tttSlu*-yiJ 

=t» - $ # a < , N * » » * © £ £ © « i> >i* jaa t a « i- 1 c * # ? * z . 

[ 0 0 41] 

* * . JBietta^staisuft^Q^ajflJiJSifittJo^avu, » ie vj ft ? a a . c © 
»*ift)tsiis»f«atf«j;vt*? ! «ffl®v3 5 i*. ft m hi ft # © m m t % * < u . » 9 9 » 

iP S # mi IE IS 1+ -ft «fe U 6 /Jv 7 « 9 © V t I* . ft 9 »J ft # © ffl 8 t /K ? < tU^SJtt? 
© -? . ft9*Uft#©AGft«©9»«Pgt9fflc«fl?-Zc*#-?* s Z. 
[ 0 0 4 2 ] 

[ 0 0 4 3 ] 

ct?Cfflllfe59?J)J<!)?, « Si 5ft 9 t IN « -? . ^ift<i)gi]»git#3c>: 
[ 0 0 4 4 ] 

£ £ > ft * *J ft # © ± ft i?) 3 I ) T Jit IC % M § t IS ^ t © "? ifr I © "? , Z7 y^Cct 
I ft 9*Uft # © ii 9 t E*± U , ttJHft © U !tltt«it ICV $= 3 . 
[ 0 0 4 5 ] 

* . ft9#Jft#*l£$!IC%ffl1f-£»itfcfc<?>-?*)Z©-?, J\»*ttsaiSJ*#tl 
[ 0 0 4 6 ] 
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b# a> v 4 ? yu ix « t * « c *>j «p -? r . xsju^-a&s^ftiijtjftatatt^sc*;*-?? 1 

[ 0 0 4 7 ] 

*tt » m * at a r tt i /$ * ^ >r 9 n,*mz. j±m tseiiRff 94 ife 

[ 0 0 4 8 ] 
[ 0 0 4 9 ] 

* . /^MJ»©J*i'hMSt^50b, C (i) it Jl- S M C I D 7 , J± <9 SI fclfc t U 

t a) -? »i z <o -? , **ii*»iti;7t, tci*ibf-»$(i)Siii«i-f otitis 

[ 0 0 5 0 ] 

[0051] 20 

vac, ^ <; n s 1 31 jgc tti c 1 s is m °r *g « a m ty 4 # u £ t © -? & 1 <o -? . &m 

[ 0 0 5 2] 

[ 0 0 5 8 ] 30 

'St^'t'lC|6]±T-tt3C^»--?? : Z. 
[ 0 0 5 4 ] 

[fMflt^ts^d^ftJiQjM] 

[ 0 0 5 5 ] 

%M e> Wt 1& 1 . 40 

01 l*U<?)*W<9llJ6<Z)Pfl<?)--B3t^t*lSffl»*}1>a*©)1>ja6iaF&ia?. «£ * n s 
V m 4ft © «■ tt 11 - ft U T I) ? . HCftll7, IBStfl, 2tt)8*t§i, 3»91 

C J; U ^ © Pfl Jt t M C M t 3 C Y # 3 , 4tt»^Si-?^)3. J^C(9!fSi?li 
O V U T tt . qF«ft-£ it £ 0 © . »3* » «Ht aM* I* C ;J\ T I) £tt 2K * # 

»«R 6 0 0 a (4V7^>) !HU7Hl. 
[ 0 0 5 6 ] 

**.»fta:i»2R#80±at<?>BEtf*jg:»8M © q& a k g tt ¥ h ft it ? ti t ft 'j , m 0 iR. 
^tt^EMit^iiT^ 1 ;, & m & m £ i 0 ttiKi7i)Z. 2 oaiisiit 3 50 
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<j> □ > h □ - ^ -?*>'; . ss56 88 4<9ADsast«snr7^-^x^ 2 1 v e * an <a q& a 

5SJt^ftifflr31f-3SZ?2 2#^<9^^;tffA7J?-ft> Uft>S<5>#^-**C. » ft j\; 31 
[ 0 0 5 7 ] 

;j:cftfFCTii7iiit tiffl»S)$i*B, * * « c i* je i» » a » <e c «fc o 
»au. *h» sy?^? ft 3 . 2 1 a*. a* - *§;t«i* 

. tola iR £ ft » 1 0 ol -? ffi »» 1 © * A » * C J; » r ft , IfiiClIf 3ciUb 
SSTft, & 0 iR m £ ft 8S 1 0 t> t? % EftiDt tl . 1&K<D%M-m-fii1&Y#2. 72 Q ^ 10 

amu*.fts<?)9ffia»*i*. » h iRHftXftK 1 0 t # j; z> 1 oo-ciuu, wnamm.!? 

® T ±% (DnSMfc £ r> ~Z to® T il . fiff®lilSY5o7, S JE IC & 

A 7" ft I . Eli^± + li« liaiItniffittln7U?. C<3>fe«), » 

«S 2 t 7 ;U <9 ft JE f U C # fe t 3 )t $ . iR*H4n«V©-9-'f9A'<PfiJE«l'S 

^ftttlT. ffIiItt®»I»flit*»U7l)3. 
[ 0 0 5 8 ] 

IC JE St S£ 51 Is + K □ - =5 2 0<9»fFCTU7B!i8fit 3. □ > f- □ - *7 2 OICR 

- ^-^x^zi«fc«;«ai^ft*.3ftfg8g4<?>AD»*aiJ8Ti ^t-^x n 2^'j^f 

? ft JOE »« 1 <2> * A » * ffl S T Z # A # ? ft . C(5 2^igRiT2-T1 C^'JEI 20 
#1 <9%A}1>«©jfl»JStatltr?. ^bT^fiilllTZ-TI # * il)±ih Y> ft^iiJE 
« » tUt . flJ*l*5 0t:*«S2<l:7C*ft^l*3i#8^ISBJ61*tWa*3. tSfttf 
2 1 . 2 Z IC J; o T ft » U Ji »« * A » » K 8ft ft « <fc fc^rsfll©"!!*. 

2 i . 2 2 ic & -o i ft a u je °a a m m m » & «■ « * y t >jv ? sue <?> * i* . « & s B£ 

[ 0 0 5 9 ] 

r. cat a u . «Ji**flE*««<oa» i^tes^Tsy c j: Kmm® 30 

<i)SIt-tCS'J4lPl7tl Z t^I/tS*Cf(ll7, JEMS!) b# 6§il)7« CJE«» 1 

©*A»*tt*tt*3iflB>£5>* j;7c«SL3S«gi* 3 -? tu ft u -7u 1 o-f. ]±mm^Q>m 
-? . afc3e«<?>jfcx«» ft t *cA»«ttic»j»? * , nmm <ot- % k =p-mm t m ± * 

1+IUV#lH*2o *fc*5S»»*t9JM-?*3fcdJ), 7 © « £ ** S §J S 

[ 0 0 6 0 ] 

S^C(5l^(i)Il7B:. /$Mi* F*3 ;& JI 78 jE £ ft IC A U . JE GSM 1 # -If jh L» 7 I) 40 
ZtCtt. * * 5S if 3* # 3 t £ ffl V U , -9- 7 A, © Si J± « » * € JE 40 ^ Q> » M ® ft t P5& jh 
t 1 <fe ? C □ > H D-7tfS l jaPU7l!3. J±iSc)»IIiC < i;o7^S«»P]t-£o) 
»Rit:SUflU7lJ3*JgSft:*5t»J*?B:. JE*«# ± * C ft ff » # «J ft ff » C » « » 

ft-riv, inai?)i*ji<f-a*j)fftTt?. ^ ft i* e »«# ± c * «; . 

^^ggflrBSd^ft^'j. je **s s j£ » c * * a a * v 

So7ltl)*(!)illifett«#Uffi5 <l{tW?J)J. 
[ 0 0 6 1 ] 

»mb7X**)1>«l*7D>*»*CJt^T/7:;U ( #J f3T H 1 c7>m^S;i^«t3P3ci)^SP 

* ) «y©a»t6nt©*9 ! «ff*taia«i*«jiir3«fiitmf. \^ ^ -i 'tit*® ^> 
D>^;«tiu^)$i*7tt, «g »ir*jEi»*i 1 © a a » tut # a je ap vftsffio^^^ 50 
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C 0 0 6 2 ] 

G-v*F* { 2 / ( K + 1 ) } < 1 /( * 1)1 

*C*{k/(/c+1)}*(P/v)) 06 ••• ( 5fc 1 ) 

-? « to s *l z . cc-?Ftayx - ;Hfrna, Kisftijt, p r is, j± , viaJtM-jfoz. c 

cp SC t ffl l ) T , Klt)K^^)f«R 6 0 OaV7D>S^SR 1 3 4o.cpjgiJ±S3#m£j±a3 
<i)li/tS5Slt!+ItJ. »it<5S««#±l*<i)«*ISt 8 ot. as seas t- 
3 0 "C ^ t , R 6 0 Oa.?>»ettt. K = 1 . 1 3 8, P=404kPa.. V = 0 . 10 
0?56lm3/'k?--?5) , J> R 1 8 4a.(3»ttH!, k: = 1 . 198, P = 770kP 
a. - V = 0 „ 02661m8/kn5J. C*l«5Q)!|*ttMt±^JCl\!AU, R6000. 
H 1 3 4cx.Q>|Q!-/7. , )l/irIia-?t<)^»)t^MSt5K^Z V, 

G600gl/G1 3 4 a- = 1 . 22 
V * 3 . ^*tJ-«7R 6 0 0a-<?)Bffai»m6JiaJ^<P»»/D*aMl*. R1 Hdi'lt 
22%*H5'), C9*R6 0 Oa.tfflll£»l*<5inf-a*B:R 1 HclJj'J 

[ 0 0 6 3 ] 

•tc-?**^(i)ff^ffi-?tt, u cp r 6 0 0a,tJll)£M*M«<91±iffi^#±Bt<9itiJ±S3#t; 

fijiaj^©}i>«»»ti!6±u-r3*.(U)ic. a **» # ± «* c « ^ a » 3* # s t £ ra c *u » u 20 

Till. CQSSS, JE«mS#±i*<?)Bff»» '4fiJI»'\<?))D«*»C«fe 7 »a*9X*^ 
tI?V»?n. JE3»«#± b# C « ft 5$8£3I # * £ ffl C «l fll 

C 0 O 6 4 ] 

nisaifi*?tiiii. * fc**)*®***-?!*. M*%Aft«<?>jfiiiftK-s*«flic 30 
»j<PtJfflcoii7Suj£tf, esbuss © d& a m s t <o t © t fk m m . #j *. or 3 0 t: c u a 

[ 0 0 6 5 ] 

£fe**J5§cpff*M-?tt, « Si a » 3i # 3 <2> ± a S5r «fc 5? T S6 <?) BE If ^ EE © * A E ff 

CA'JlftDiRlft^ftSl Ooi, 1 0 it««l/, ^S§§§iB □ # v> EE*W« A * "? cp )* « cp 
X>^;UC-tHiRU. 7^7)Kt)I^H ! -a$^Sll7t7llZ. C<!)SlS(i)BS? 

IS!lfe«CTll7f Lfe#, CtlCl? U>!ttS< , «S3iIt3<!)lltf VffI 

3 cp T ft E * V Stil A E £ © ft -? & E] iR ffi 3< «| gg t U T t A I) . 40 
[ 0 0 6 6 ] 

*fe**tt|cpp|S?tt, L7g*ttttt 3S<t**»*-f y7?> (R6 0 0 

a.) t S U IC -> II T sS£ m U # C *l CER 3 C V 13: Jit < . 7" *? y (R600) ^ 7- □ 

A y CRM 0) *Y<DM{(,jk1kft1&'S>7 > *Y<0&1&ft1l. S>3l)l*CtLiJ<S>» 

fi»*?Jo7tJ;l1. *^R3 2^R1 5 2 a. « ^ , *«l«ft«S<5/J\r SH FC* 
7 □ > )t M , 3f)nitt^(i)I&™I?J)-57t J;ll. 
[ 0 0 6 7 ] 

* * * Sfc cp Wf H f I* - )t C t II 7 tt 5f i: BR /f\ U 7 I) 5 U flr , IE 3* ^ 7 4/ + ;i/ ^ 

> -tT > . !X7^i, X - =r )V m « P AG5fi5yci)#a»7l)-37t 1.11. 
[ 0 0 6 8 ] 50 
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* * n m (o r*m -? i* , °r *r a >t * t e u * js b » ;* » m « <o m -? a* u & # . c a c 

[ 0 0 6 ?] 

nmvmm 2 . 

ilt 3 <!)□> 1- Q- 7 2 0 CIS, * «M ©qtfll3BSt*JOr7^-§Z^ 2 3 # ^ <>> 

® . * »MKHb ^ © H» » # IMItC d\ ri) * ^ * * * » « R 8 0 0 ol ( 4 V T * y ) t ffl 10 
I > T 1) 7 . # ft> B1cmU£fc<?>VH-9*J5EBACI*|H]-??^--£til,-7. ^olflt 

C 0 0 7 0 ] 

*X»©P*-?tt. ffft$S S IE + Q> EE $s •, q> d± M 5a JS t ft a U . C<?>i±fflfflS#*}S 
-ft. B9fcl*?0t:V*3 < fc7C«Sjfcl*3l#8<&8flfitftlJfliOTl)?. t5fit*-U 
9 2 3 C*o7»J0bfeS»»iJEI«»? OtJ;'] £*r««<Z>ii*B:. W9ij%MM.1? 3 
©IStStJ; 'J t * ?= < t7 «fe7CiR«ttffl*U, act-§X^ 2 8 C «fc o "7 ** 

[ 0 0 7 1 ] 20 

*9ttffl*ftCJ;o7tt. flE*»1<!>*tfll»Rtt*<lbU, «I^W»jftJ(l»*#tlJ£J5HS 

SL»K#ai)»fcrci*. jiiffii <j>i£fflsfifc±ftu-z'i)£. sifl 1 0 <± & ^ g ± n 
tn, Jiii«n<D»2ii«i»»sfe<bu^r<« , K e«i 9iift#iTtzfeitt# 

o 

[ 0 0 7 2] 30 

b#U*K;5fcCi>M-?tt> ffi jB« <?) Br St « ft C J: * W <?) a K t - 5£ c ftU * b T l) ^ * 

si7t, be aw b± iE a g » fk m m &. ± c ± n 1 1 c * t* # < . ft ^z^v 

[ 0 0 7 3 ] 

W » S <!> ft T tifflt 2 C * C J: . □ >Kn-=7 2 0l**fc5$l»3R#3<S>|jHSt/.K? 40 

[ 0 0 7 4 ] 

S«91«3. 

iIt39D>FD-720Ctt, sR*884©AD»*fflSt»a-ri^-§Z^2 1 # 
S®«^*&«»4<9Wn»*fflSt;f*}iO*Z?--3s** 2 3 # c?i^#A*7tL, c 

?c;*s?ftTi] £ ft , Eirc^u^.t©vii-a)«)S , a5iSicr3:is]-?f^-ti5tUT. 

^©iat^lt4Bt?. 50 
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[ 0 0 7 5 ] 

*nmo)rf&Q> a.mmM& c P <d ziy \~ □ - ? 2 o^afpcTiiTiisflt j. □ > i- 

□ - =7 2 OCa, t-5X^ 2 1 J:';«airtL*.3!!5*8§4©AD/1>*fiST 1 

9 24J:Y«Hi?ft£&£B4ffln0J1i«fflJBT4#A;&3-ft. C<i)2o<<)SS*T4- 
T1 IC£Y&fcffl4©ffln»«9jilJ[fc8t3«**;Z. J tl7U«)!l«lT4-T1#fi)) 
5£ib*Jftfc*jESaft&HIS. 0J£l*6t:*«IJ:?C«Jn:3l*S#3^SHKtt1**W;&rz 
. - $ X ^ 2 1 , £4CJ;^T«fflUfc&5e«fflD»ftifl*ftK;t*8ft*fffiJ: , ; : & 

X 3= «M 0 ■# I* . WSzftMftS^lfiJttijEfe^ 1 ; iXf < t3«k7ClS«ttlll*U 

* M G> ■* I* . ^»3t!^3R#30)IBStISfe<fc , ;t/J\t<t7J;?CliSJgT-tffl*-rio 10 

[ 0 0 7 6 3 

«fll*#IC«fc-3-7l*. JOE *«! j£ ft i* * y C * » ffl □ » * ifi «R « * C * 3S « IC *U ft ? 9= 

s as. (jj) , !f*i^#fiTL, i$i«<5i*)i-f-a*#4Tn. - a , m ft §§ it □ # 
is^x^siiiiifittDjiiofeiectt, m m ;t ft <*> e m is . 

1 . 20 
[ 0 0 7 7 ] 

/S)i/$m*c3ri)T, j±jsi^fi»B# t, t * ic ^ ffs ss 4 © ai □ >$ft <o mmm t *iifli v 

5 1 J:?CiaaiI#8?IJiU7l)? ©?, *2Sf§©^)tftMfei!§#^MiKU;fe l J 
. 88 <D»X«SJj*»«T U £ V t 1 C V IS 5 < . ft M B <0 X * ;u ¥ - * t ft ± ? tt 

[ 0 0 7 8 ] 

^ M <?> P « 4 . 

^3i^3<9D>i-n-^2oici*, mn^mm^SQADftM^m^^^ti-f-^x^ 30 

2 5 # K <0 « ^- V «SS§S 2 © M □ ft ft 9. S t SO * 3 If - § X * 2 Q ft ^ <D <m Xt> ? 
ft , Cll^ft^ttC, «ft^WSR#3i)in<?)»««:*ICJBl>-7»SlS!»SR*3®liJS 
t SU ® T 2 J; "? IC EE ? ft T 1 1 3 . £ ft . El 1 cmUfct©Vl^-G>«JiEaiJ 1 SlCd:|H!-}3 

[ 0 0 7 ?] 

^C*S^©FM©)±lt«Mlc l 1 :j ©D>hD-^20<?)»ffCol)-7iiB3t-3o □ > h 

□ - =7 2 OCR, * - $ X * 2 5 *U«!Brftfeiail!B»#8(?>Aa»*iSTB * V 
- § X 9 2 6 £ n&T ft £ )i SI 8§ 2 iii □ ©/tftSST 6 » A # * ft . C©2o0S8* 

Te-TOWf^W^dttHft^ajESSiftttfll, 0Jfcl#2t:V«ZJ;?-C*ftai»3i#8'\l!l 40 
JStt^tffl^ri. -T5iftf-!f-$X^2 5, Z8lU«fe-3-2r«JOU*.«a!SI»SR#AG© 
)t ft M )1i iP Jt ;t* IS sHI J; 'J fc*?aflB<?>ii#tt, *a«»a#8<?>IIIIKt5ift«fcU Uf < 

ad co ft m &ft w m » & n m £ t /j\ ? * « © * i* . sfts:l&3^l#30llJf-£^g£ < £ , ; e 

/K * < * 3 <£ 7 C m fi tt ^ t M * f 7 . 
[ 0 0 8 0 ] 

SB^ffCJ;i7H;, ^6 M A □ © ft » S & gj ft # X $= < * it b . Jftft^ftffJSiDU*.'; 
, $SH>fttffi«;tDUfc'JLTUfc. 5 §fHmAnci>ft5SiI^iU#;t*£-fb-fI>:, ^ffllftaa 
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i m€i t o *. . 

C 0 0 8 1 ] 

U»U**lte0««?tt. JE (?) ffi ft «te IC J: ') « ft q> MS t - 3fc C ife'JflP U T I) 3 * 
JSffl ^M* IC ft I) T . JE«*^tt"*e£dft-7lSc»Sl5\:i»3i# 3 <D A □ /t & V &ft W S t 

[ 0 0 8 £ ] 10 

X % © » £ 5 . 

P3R^3Q)±»IC ; 6ffll : 3l- TSC^at 8 2»ait^ll7Ll3. **.^JBl?3 1VJI 
1 <9 * A BE If Bt ¥ ffl if ? *l . «R la iR Ift 5t * » 1 0 ol t * J* U . ^ ffl 8 2 V JE S&« 
1©«AE«ft¥fflt*it^*l, A D iR m £ ft gg 1 0 t ttffiUTtl 3. mS;ftMf3 0 
DX-D-7Z0CB, affE884<?)An»*MSt«J0t3t--$Z^2 1 
E mm 1 ©%A}1>«MKttt*]ri-!J--5Z* 2 Z^cjj-ls^-tfATJm, C tl S <?> * ^- 

u ? c«^?ii7U3. « ay , Hicmu*.t<i)Viii-©*fli;a5iacB:H-if^twu 

7, ^5)l«tlsiiitf it 1. 20 
C 0 0 8 3 ] 

5;i»sR#»*<?)^aiifiutz7y^»itat?few. * » a » s # # ? « 9 a « t 

[ 0 0 8 4 ] 

**jr**«g®Jf*«-*l*. « ft j« B£ 31 # 3 Q ± % ft & ZS T *A \C % & m t 2 Mm C 

117/TvL-fetf, C*LCRR3C>£l*$S<, «S5*»3lt8 5)±a<j)frlC s 6ffl1ft»aUTt 30 

[ 0 0 8 5 ] 

H M <D Wf IS 6 . 

& R [5] - ft 1 U 7 . ^0>S«-f2§£Bfl-£%IB&-f2. 
[ 0 0 8 6 ] 

»*aitfij(?f , /j\r^7?*i5iMaii#t«it j c v*iE*3 . * ^ m a j\: i& 40 

S*©^?jR';tiat#E)fU*:e<?)CJt^T, * 11 1 ?'J C §§ ffi "f 2 c * c J: 'J . ma 

a:»3i#cji«*i z ^ y7itfia7f , z ? y^cfciwaajBaatt'j <?> j& r ft i& 
ml. « ne <D jg ti )t® m t r 3 -z x # & * 1 . r>>c^-« z^y^^n^cfc'; 

^ajDSMJSt^F^SUfcJi-a-ffe. iv & I* mmW t lit 3 U V iE 5R 1 , & 5 ft 16 
[ 0 0 8 7 ] 

n m <o ¥f s 7 . 

07 C Q fE W Q II Ws Q P IS <?) » © ffl t r * ffl » * )1> jft Ji © ^ * ga » H ? , IE *f*$ 
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[ 0 0 8 8 ] 

v « < . » » * <9 *R a m tM\ ? h»6cb . mmm 1 q a test -< > a - 3 1 c^ot 

/K 7- < u , J± »^ 0 « » A A t /J\ * < U tt « ? « IE * Z c * c «fc 'J , l^jSH^int 
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